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(57)Abstract: 

PURPOSE: To provide a display device capable of 
realizing a display with high contrast and high luminance. 
CONSTITUTION: The display device has a counter 
electrode 41 of a stripe shape positioned opposite a 
pixel electrode 51 and holds a high polymer distributed 
liquid crystal 53 between the counter electrode 41 and 
the pixel electrode 51. When a positive polarity signal is 
impressed to the pixel electrode, a negative polarity 
voltage is applied to the counter electrode 41, and when 
the negative polarity signal is impressed to the pixel 
electrode 51, the positive polarity voltage is applied to 
the counter electrode 41. Since when the liquid crystal 
layer 53 is thick, scattering performance is enhanced, 
display contrast is improved. Since a high voltage is 
applied to the high polymer distributed liquid crystal 
layer 53 on the pixel electrode 51, the liquid crystal layer 
53 is made a transparent state sufficiently even though 
the film thickness of the liquid crystal is thick, and the 
high contrast display is realized. A thick transparent 

substrate is stuck to a counter substrate formed with the counter electrode 41. Then, light 
scattered by the liquid crystal layer 53 is reflected by the counter substrate, and is absorbed by 
coating material applied to the side surface of the transparent substrate. Thus, secondary 
scattered light returning to the liquid crystal layer 53 again and scattering is eliminated. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
daunages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A display characterized by being arranged so that the 1st substrate with which a pixel 

electrode has been arranged in the shape of a matrix, and the 2nd substrate with which two or more 
abbreviation stripe-like electrodes were formed may be provided, a light modulation layer may be **** 
(ed) between said 1st substrate and the 2nd substrate and said stripe-Uke electrode may meet a line of 
said pixel electrode. 

[Claim 2] The 1st substrate with which a pixel electrode arranged in the shape of a matrix and two or 
more abbreviation stripe-like electrodes corresponding to a line of said pixel electrode were formed, 
Provide the 2nd substrate with which a counterelectrode was formed and a stripe-like electrode of 
arbitration, and a stripe-like electrode contiguous to said stripe-Uke electrode A display characterized by 
being constituted so that different voltage can be impressed, and being constituted so that a light 
modulation layer may be ****(ed) between the 1st substrate and the 2nd substrate, an insulator layer 
may be formed in said stripe-like electrode and said pixel inter-electrode and a charge can be 
accumulated in inter-electrode [ said ]. 

[Claim 3] A display which it has the following, and a light modulation layer is ****(ed) between the 1st 
substrate and the 2nd substrate, and is characterized by arranging said stripe-like electrode so that a line 
of said pixel electrode may be met. The 1st substrate with which a pixel electrode has been arranged in 
the shape of a matrix The 2nd substrate with which two or more abbreviation stripe-like electrodes were 
formed It sets to said stripe-hke electrode and is the 1st stripe-like electrode of arbitration. The 3rd 
driving means which can impress potential which is different in the 2nd stripe-like electrode which 
adjoined said 1st stripe-like electrode, and can carry out adjustable [ of the potential of the 1st and 2nd 
stripe-like electrodes ] 

[Claim 4] A display which it has the following, and a light modulation layer is ****(ed) by inter- 
electrode [ of said the shape of a pixel electrode and a stripe ], and is characterized by arranging said 
stripe-hke electrode so that a line of said pixel electrode may be met. A pixel electrode arranged in the 
shape of a matrix A switching element which impresses a signal to said pixel electrode The 1st signal 
line which transmits the 1st signal which makes said switching element actuation and un-operating In 
the 1st substrate with which the 2nd signal line which transmits a video signal to said switching element 
was formed, the 2nd substrate with which two or more abbreviation stripe-like electrodes were formed, 
and said two or more stripe-like electrodes The 3rd driving means which the 2nd potential is impressed 
to the 2nd electrode which adjoined said 1st electrode in the 1st potential at the 1st electrode, and the 1st 
potential is changed to the 2nd potential and changes the 2nd potential to the 1st potential for every 
predetermined period, The 1st driving means which outputs the 1st signal to the 1st signal line, and the 
2nd driving means which outputs a video signal to the 2nd signal line 

[Claim 5] A display according to claim 1, 3, or 4 characterized by forming a film which becomes stripe- 
Uke inter-electrode [ adjoining ] from a material lower than specific inductive capacity of a light 
modulation layer. 

[Claim 6] The 3rd driving means is a display according to claim 3 characterized by being arranged or 
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formed on the 2nd substrate. 

[Claim 7] The 3rd driving means is a display according to claim 3 characterized by being arranged or 
formed on the 2nd substrate and connecting electrically a signal output terminal and a stripe-like 
electrode of said driving means by conductive matter. 

[Claim 8] Conductive matter is a display according to claim 7 characterized by being a conductive bead 
or a conductive fiber. 

[Claim 9] A stripe-like electrode is a display according to claim 1, 3, or 4 characterized by being formed 
by ITO and forming a metal thin film in said predetermined section of ITO. 
[Claim 10] A display characterized by satisfying a degree type when it has the following, said 
transparence member pastes at least one side optically among the 1st substrate and the 2nd substrate, 
light is irradiated at said light modulation layer, brightness of a light modulation layer which measured 
an illuminance of optical plane of incidence to said light modulation layer L, an optical outgoing 
radiation side, and from [ of a light modulation layer ] the normal is set to B and a circular constant is set 
to pi. The 1st and 2nd substrates with which at least one side has light transmission nature A light 
modulation layer which forms an optical image as change of a Ught-scattering condition ****(ed) 
between said 1st and 2nd substrate A transparence member 
[Equation 1] 

n B 
^ 1 . 5 



[Claim 1 1] Have the following and said transparence member pastes at least one side optically among 
the 1st substrate and the 2nd substrate. It is arranged so that said stripe-like electrode may face a line of 
said pixel electrode. A display characterized by satisfying a degree type when light is irradiated at said 
Hght modulation layer, brightness of a light modulation layer which measured an illuminance of optical 
plane of incidence to said light modulation layer L, an optical outgoing radiation side, and from [ of a 
light modulation layer ] the normal is set to B and a circular constant is set to pi. The 1st substrate with 
which a pixel electrode has been arranged in the shape of a matrix The 2nd substrate with which two or 
more abbreviation stripe-like electrodes were formed A light modulation layer which forms an optical 
image as change of a Ught-scattering condition ****(ed) between said 1st substrate and the 2nd substrate 
A transparence member 
[Equation 2] 

n B 
^ 1 . 5 



[Claim 12] A display characterized by satisfying a degree type when it has the following, a transparence 
member pastes at least one side optically among the 1st substrate and the 2nd substrate, light is 
irradiated at said light modulation layer, brightness of a light modulation layer which measured an 
illuminance of optical plane of incidence to said light modulation layer L, an optical outgoing radiation 
side, and from [ of a light modulation layer ] the normal is set to B and a circular constant is set to pi. A 
pixel electrode arranged in the shape of a matrix A switching element connected to said pixel electrode 
The 1st substrate with which a signal line which transmits a signal to said switching element was formed 
A light modulation layer which forms an optical image as change of a light- scattering condition **** 
(ed) between the 2nd substrate with which a common electrode was formed, and the 1st substrate and 
tile 2nd substrate, A driving means which outputs said signal line, a capacitor formed in said pixel inter- 
electrode, voltage which makes said switching element operating state and voltage made into non- 
operating state, and the 1st and 2nd voltage which is generated with parasitic capacitance of a switching 
element, and which runs and compensates voltage, and a transparence member 
[Equation 3] 
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[Claim 13] A light modulation layer is a display according to claim 1, 2, 3, 4, 10, 1 1, or 12 characterized 
by being formed with macromolecule distribution liquid crystal. 

[Claim 14] A transparence member is a display according to claim 10, 1 1, or 12 which is a concave lens 
and is characterized by forming an optical absorption means in an invalid side of said concave lens. 
[Claim 15] A display according to claim 14 characterized by making a concave lens approach and 
arranging a positive lens. 

[Claim 16] A transparence member is a display according to claim 10, 1 1, or 12 which it is a 
transparence substrate, and it sets an overall diameter of an effective viewing area of n and a light 
modulation layer to d for a refractive index, setting thickness of said transparence substrate as t, and is 
characterized by satisfying a degree type. 
[Equation 4] 

t 1 , 

— ^— vn 1 
d 8 

[Claim 17] A display according to claim 10, 1 1, or 12 characterized by for a transparence member 
touching air and forming an antireflection film in an effective viewing area. 

[Claim 18] In a display arranged so that it may have the following, a light modulation layer may be **** 
(ed) between said 1st substrate and the 2nd substrate and said stripe-like electrode may meet a line of 
said pixel electrode With the 1st field or frame, the 1st voltage is impressed to the 1st stripe-like 
electrode arranged in a confrontation location of the 1st pixel electrode. Impress voltage lower than said 
1st voltage to said 1st pixel electrode, and the 2nd voltage is impressed to the 2nd stripe-hke electrode 
arranged in a confrontation location of the 2nd pixel electrode which adjoined said 1st pixel electrode. 
Voltage higher than said 2nd voltage is impressed to said 2nd pixel electrode. With the 2nd next field or 
next frame of the 1st field or a frame An actuation method of a display characterized by impressing the 
2nd voltage to said 1st stripe-like electrode, impressing voltage higher than the 2nd voltage to the 1st 
pixel electrode, impressing the 1st voltage to said 2nd stripe-like electrode, and impressing voltage 
lower than the 1st voltage to the 2nd pixel electrode. The 1st substrate with which a pixel electrode has 
been arranged in the shape of a matrix The 2nd substrate with which two or more abbreviation stripe- 
like electrodes were formed 

[Claim 19] An actuation method of a display according to claim 18 characterized by an absolute value of 

the 1st voltage and the 2nd voltage carrying out abbreviation coincidence. 

[Claim 20] In a display arranged so that it may have the following, a light modulation layer may be **** 
(ed) between said 1st substrate and the 2nd substrate and said stripe-like electrode may meet a line of 
said pixel electrode As opposed to voltage impressed to a stripe-like electrode of a confrontation 
location of a pixel electrode of arbitration Voltage higher than voltage of said stripe-like electrode is 
written in said pixel electrode. Then, after impressing voltage lower than voltage of said stripe-like 
electrode to said stripe-like electrode. When voltage lower than voltage of said stripe-Uke electrode is 
written in said pixel electrode to voltage which held said voltage and was impressed to a stripe-like 
electrode of a confrontation location of a pixel electrode of arbitration An actuation method of a display 
characterized by holding said voltage after writing said voltage in said pixel electrode and impressing 
voltage higher than voltage of said stripe-like electrode to said stripe-like electrode the back. The 1st 
substrate with which a pixel electrode has been arranged in the shape of a matrix The 2nd substrate with 
which two or more abbreviation stripe-like electrodes were formed 

[Claim 21] In a display constituted so that it might have the following, a light modulation layer might be 
****(ed) between the 1st substrate and the 2nd substrate and a charge could be accumulated in said 
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stripe-like electrode and said pixel inter-electrode The 1st voltage is impressed to a stripe-like electrode 
which accumulates a charge between pixel electrodes of arbitration. After writing voltage higher than 
the 1st voltage in said pixel electrode and impressing voltage lower than said 1st voltage to said stripe- 
like electrode after that, When said voltage is held, the 2nd voltage is impressed to a stripe-like electrode 
which accumulates a charge between pixel electrodes of arbitration and voltage lower than said 2nd 
voltage is written in said pixel electrode An actuation method of a display characterized by holding said 
voltage after impressing voltage higher than the 2nd voltage after writing said voltage in said pixel 
electrode to said stripe-like electrode. A pixel electrode arranged in the shape of a matrix The 1st 
substrate with which two or more abbreviation stripe-like electrodes corresponding to a line of said pixel 
electrode were formed The 2nd substrate with which a counterelectrode was formed The 3rd driving 
means which can impress voltage which is different in the 1st stripe-like electrode of arbitration, and the 
2nd stripe-like electrode which adjoined said 1st stripe-like electrode 

[Claim 22] In the 1st field or fi:'ame period, voltage of straight polarity is written in a line of the 1st pixel 
electrode. Voltage of negative polarity is written in a line of the 2nd pixel electrode which adjoined said 
line. In the next field or a next frame period of the 1st field or a frame period An actuation method of a 
display according to claim 18, 20, or 21 characterized by writing voltage of negative polarity in a Une of 
said 1st pixel electrode, and writing voltage of straight polarity in a line of the 2nd pixel electrode. 
[Claim 23] A light modulation layer is the actuation method of a display according to claim 18, 20, or 21 
characterized by being macromolecule distribution Uquid crystal. 

[Claim 24] A projection mold display characterized by providing the following. The 1st substrate which 
a pixel electrode arranged in the shape of a matrix A display arranged so that it may have the 2nd 
substrate with which two or more abbreviation stripe-like electrodes were formed, a light modulation 
layer may be ****(ed) between said 1st substrate and the 2nd substrate and said stripe-like electrode 
may meet a Hne of said pixel electrode An optical generating means An optical means which leads Ught 
which said optical generating means emits to said display, and a projection means which carries out 
amplification projection of the light which said display modulated 

[Claim 25] A projection mold display characterized by providing the following. A pixel electrode 
arranged in the shape of a matrix The 1st substrate with which two or more abbreviation stripe-like 
electrodes corresponding to a line of said pixel electrode were formed The 2nd substrate witii which a 
counterelectrode was formed is provided and it is the stripe-like electrode of arbitration. It is constituted 
so that voltage which is different in a stripe-like electrode contiguous to said stripe-like electrode can be 
impressed. A display constituted so that a Ught modulation layer may be ♦***(ed) between the 1st 
substrate and the 2nd substrate, an insulator layer may be formed in said stripe-like electrode and said 
pixel inter-electrode and a charge can be accumulated in inter-electrode [ said ], An optical generating 
means, an optical means which leads light which said optical generating means emits to said display, 
and a projection means which carries out amplification projection of the Ught which said display 
modulated 

[Claim 26] A light modulation layer by which at least one side was ****(ed) between the 1st and 2nd 
substrates which have light transmission nature, and said substrate. Said transparence member pastes at 
least one side optically among a transparence member, and the 1st substrate and the 2nd substrate. A 
display with which it is satisfied of a degree type when light is irradiated at said modulation layer, 
brightness of a light modulation layer which measured an illuminance of optical plane of incidence to 
said Ught modulation layer L, an optical outgoing radiation side, and from [ of a light modulation layer ] 
the normal is set to B and a circular constant is set to pi, [Equation 5] 

n B 

^ 1 . 5 

L 

The projection mold display characterized by providing said optical generating means, the optical means 
which leads the light which said optical generating means emits to said liquid crystal display, and the 
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projection means which carries out amplification projection of the Ught modulated with said display. 
[Claim 27] The 1st substrate with which a pixel electrode has been arranged in the shape of a matrix, 
and the 2nd substrate with which two or more abbreviation stripe-like electrodes were formed, A light 
modulation layer ****(ed) between the 1st substrate and the 2nd substrate and a transparence member 
are provided. Said transparence member pastes at least one side optically among the 1st substrate and 
the 2nd substrate. It is arranged so that said stripe-like electrode may meet a line of said pixel electrode. 
A display with which it is satisfied of relation of a degree type when light is irradiated at said light 
modulation layer, brightness of a light modulation layer which measured an illuminance of optical plane 
of incidence to said light modulation layer L, an optical outgoing radiation side, and fi-om [ of a light 
modulation layer ] the normal is set to B and a circular constant is set to pi, [Equation 6] 

n B 
^ 1 . 5 



The projection mold display characterized by providing an optical generating means, the optical means 
which leads the light which said optical generating means emits, and to emit to said liquid crystal 
display, and the projection means which carries out amplification projection of the light modulated with 
said display. 

[Claim 28] A light modulation layer is a projection mold display according to claim 24, 25, 26, or 27 
characterized by consisting of macromolecule distribution liquid crystal. 

[Claim 29] A transparence member is a projection mold display according to claim 26 or 27 which is a 
concave lens and is characterized by forming an optical absorption means in an invaUd side of said 
concave lens. 

[Claim 30] A transparence member is a projection mold display according to claim 26 or 27 which it is a 
transparence substrate, and it sets an overall diameter of an effective viewing area of n and a light 
modulation layer to d for a refiractive index, setting thickness of said transparence substrate as t, and is 
characterized by satisfying a degree type. 
[Equation 7] 

— ^— 1 
d 8 

[Claim 31] The f number of a projection optical means is a projection mold display according to claim 
24, 25, 26, or 27 characterized by being less than [ more than abbreviation 59 ]. 

[Claim 32] An optical generating means is a projection mold display according to claim 24, 25, 26, or 27 
which possesses a lamp which emits light by arc discharge, and is characterized by the arc length of said 
lamp being less than [ more than abbreviation 3mm6mm ]. 

[Claim 33] A lamp is a projection mold display according to claim 32 characterized by being a metal 
halide lamp. 

[Claim 34] A projection mold display according to claim 24, 25, 26, or 27 characterized by whenever 
[ breadth angle / of exposure hght which illuminates a liquid crystal display /, and converging-angle / of 
a projection means ] carrying out abbreviation coincidence. 

[Claim 35] An optical means is a projection mold display according to claim 24, 25, 26, or 27 
characterized by providing an optical separation means to divide into three optical paths, red light, green 
light, and blue glow, the white light which an optical generating means emits, and arranging a display at 
said three optical paths, respectively. 

[Claim 36] Diagonal length of an effective viewing area of an indicating equipment is a projection mold 
indicating equipment according to claim 24, 25, 26, or 27 characterized by 2.0 inches or more being 4.0 
inches or less. 

[Claim 37] It is the projection mold indicating equipment according to claim 24, 25, 26, or 27 with 
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which the f number of a projection means is less than [ more than abbreviation 59 ], an optical 
generating means possesses a lamp which emits light by arc discharge, the arc length of said lamp is 
3mm or more 6mm or less, and diagonal length of an effective viewing area of an indicating equipment 
is characterized by 2.0 inches or more being 4.0 inches or less. 

[Claim 38] It is the projection mold indicating equipment with which it has the following, said 
indicating equipment is arranged at said three optical paths, respectively, the f number of a projection 
means is less than [ more than abbreviation 59 ], an optical generating means possesses a lamp which 
emits light by arc discharge, the arc length of said lamp is 3mm or more 6mm or less, and diagonal 
length of an effective viewing area of an indicating equipment is characterized by 2.0 inches or more 
being 4.0 inches or less. A display using macromolecule distribution hquid crystal as a Ught modulation 
layer An optical generating means An optical separation means to divide into three optical paths, red 
light, blue glow, and green light, light which said optical generating means emits A projection means 
which carries out amplification projection of the h^t modulated with said display 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention modulates incident light and relates to the display which forms 
an optical image, and the projection mold display which performs a big screen display by carrying out 
amplification projection of the display image of said display at a screen. 
[0002] 

[Description of the Prior Art] Since a light weight and thin-shape-izing are possible for the display (it is 
henceforth called a liquid crystal display) using liquid crystal, research and development are prosperous 
in it. In recent years, pocket television using the twist pneumatic (TN) liquid crystal adapting the optical 
activity of liquid crystal is put in practical use, and the projection mold display using said TN panel as a 
light valve is also put in practical use. 

[0003] However, TN liquid crystal panel needs to use a polarizing plate, although light modulation is 
performed, and it needs to make incident Ught the linearly polarized Ught. Said polarizing plate absorbs 
or reflects 50% or more of light. Therefore, the efficiency for light utilization of the Uquid crystal 
display using TN liquid crystal panel is low, and display brightness is low. 

[0004] In order to solve this technical problem, the liquid crystal panel which used macromolecule 
distribution liquid crystal instead of TN Uquid crystal is proposed. A macromolecule distribution liquid 
crystal panel can perform light modulation, without using a polarizing plate. Hereafter, macromolecule 
distribution liquid crystal is explained briefly. 

[0005] Macromolecule distribution liquid crystal is roughly divided into two types by the distributed 
condition of liquid crystal and a macromolecule. One is a type which water drop-like Uquid crystal is 
distributing in a macromolecule. Liquid crystal exists in the discontinuous condition in a 
macromolecule. Henceforth, the liquid crystal panel [ liquid crystal / such ] using PDLC, and a call and 
said PDLC is called PD liquid crystal panel. Other one is a type which takes structure which spread the 
network of a macromolecule around the liquid crystal layer. It becomes the appearance which included 
liquid crystal in sponge exactly. Liquid crystal does not become water drop-like, but exists in 
continuation. Henceforth, such liquid crystal is called PNLC. In order to display an image with said two 
kinds of Uquid crystal panels, it carries out by controlling dispersion and transparency of light. 
[0006] PDLC uses the property in which refractive indexes differ towards liquid crystal carrying out 
orientation. In the condition of not impressing voltage, orientation of each water drop-like liquid crystal 
is carried out in the irregular direction. In this condition, the difference of a refractive index arises in a 
macromolecule and Uquid crystal, and incident light is scattered about. If voltage is impressed, the 
direction of orientation of liquid crystal will gather. If the refractive index when liquid crystal carries out 
orientation in the fixed direction is beforehand doubled with the refractive index of a macromolecule, 
incident light will be penetrated without being scattered about. 

[0007] On the other hand, PNLC uses the irregularity of the orientation of a Uquid crystal molecule 
itself. The light which carried out incidence is scattered about in the irregular orientation condition, i.e., 
the condition of not impressing voltage. If voltage is impressed to PDLC and PNLC and the array 
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condition of a liquid crystal molecule is made regular, a liquid crystal layer will be in a transparence 
condition, and light will penetrate. 

[0008] PDLC and PNLC are named generically and macromolecule distribution liquid crystal, a call and 
PD liquid crystal panel, and PN liquid crystal panel are generically called a macromolecule distribution 
liquid crystal panel. Moreover, the resinous principle of a liquid crystal layer is called polymer. 
[0009] PD liquid crystal panel is mentioned as an example, and actuation of a macromolecule 
distribution liquid crystal panel is explained briefly. ( Drawing 38 (a) and (b)) are explanatory drawings 
of actuation of a macromolecule distribution liquid crystal panel. A thin film transistor (it does not 
illustrate but henceforth referred to as TFT) is connected to the pixel electrode 51, and voltage is 
impressed to the pixel electrode 51 by turning on and off of TFT. The direction of orientation of the 
hquid crystal molecule of the water drop-like liquid crystal 382 on the pixel electrode 51 changes with 
said voltage. 

[0010] As shown in ( drawing 38 (a)), in the condition (OFF) of not impressing voltage, orientation of 
each water drop-like liquid crystal 382 is carried out in the irregular direction. In this condition, a 
refiractive-index difference arises in polymer 381 and a liquid crystal molecule, and incident light is 
scattered about. If voltage is impressed to the pixel electrode 51 as shown in ( drawing 38 (b)), the 
direction of a liquid crystal molecule will gather. If the refractive index when liquid crystal carries out 
orientation in the fixed direction is beforehand doubled with the refi'active index of polymer 381, 
outgoing radiation of the incident light will be carried out without [ side / array substrate 1 1 ] being 
scattered about. 

[001 1] As an example of a display similar to the above macromolecule distribution liquid crystal or 
them, there is a United States Patent official report No. 4435047. A pneumatic hquid crystal is enclosed 
with a capsule and the liquid crystal display which said capsule was made to **** in inter-electrode 
[ two ] is indicated by said patent. Said displays are scattered on a liquid crystal layer in light at the time 
of no electric-field impressing, and the time of electric-field impression makes light penetrate. 
[0012] As an example of the projection mold display which carries out amplification projection of the 
image of said liquid crystal display, there is a United States Patent official report No. 4613207. The 
projection mold display which carries out ampUfication projection of the display image of said Ught 
valve at a screen is indicated by said patent, using the hquid crystal display of a reflective mold or a 
transparency mold as a light valve. 
[0013] 

[Problem(s) to be Solved by the Invention] The liquid crystal display using TN liquid crystal panel 
needs to use a polarizing plate for Ught modulation. Therefore, display brightness is low. Moreover, a 
reverse tilt domain occurs in a pixel periphery, and an optical omission arises in a pixel periphery. Said 
optical omission reduces display contrast. A black matrix must be made thick in order to prevent an 
optical omission. Making a black matrix thick reduces a numerical aperture, and display brightness 
becomes low. The light by which the black matrix was irradiated will heat a liquid crystal panel, raises 
panel temperature, and shortens the life of a panel. 

[0014] Although the liquid crystal display using TN liquid crystal panel has low display brightness, 
since the hquid crystal display using macromolecule distribution liquid crystal does not use a polarizing 
plate, it can make display brightness high. However, a technical problem is shown also in the liquid 
crystal display using macromolecule distribution liquid crystal. Hereafter, the technical problem of the 
liquid crystal display using macromolecule distribution Hquid crystal is explained. 
[0015] By switching dispersion and transparency of light, the display (henceforth referred to as PDLCD) 
using macromolecule distribution liquid crystal modulates light, and forms an image. The time of Ught 
being scattered about serves as a black display, and the time of penetrating serves as a white display. 
Display contrast is the ratio of the transmitted light (it is hereafter called ON light) of a white display, 
and the transmitted light of a black display (it is hereafter called off light). Since a hquid crystal layer is 
in a transparence condition, the ON Ught of PDLCD is dramatically large. In order to enlarge display 
contrast, it is necessary to make off Ught small. In order to make off light small, it is necessary to make 
the dispersion engine performance into fitness more. A dispersion property will become good if 
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thickness of a liquid crystal layer is thickened (it improves). However, if thickness of a liquid crystal 
layer is thickened, the voltage which a transparence condition takes a Hquid crystal layer will become 
high. There is constraint called less than **6-7 (V) as one rule of thumb of applied voltage. One cause of 
this constraint is the actuation capacity of the source drive IC which outputs the video signal to a pixel 
electrode. In addition, the condition that the dispersion condition became the best is called a full 
dispersion condition. A full dispersion condition means the condition of becoming the same brightness 
about the image display side of a display even if it measures brightness from which angle. 
[0016] In recent years, the number of pixels of a hquid crystal panel has the inclination of large- 
capacity-izing, and the liquid crystal panel which exceeds 1 million pixels as an object for highly minute 
display panels is made as an experiment. The clock of said drive IC of operation becomes high as the 
number of pixels increases. It is necessary to change the output of said drive IC synchronizing with a 
clock of operation. At current semiconductor technology, **6V actuation is a limit mostly in clock 
20MHz. 

[0017] From the above thing, Hquid crystal thickness must be set up so that a liquid crystal layer may be 
in a transparence condition by **6V. However, the dispersion property of the liquid crystal layer which 
will be in a transparence condition by **6V is far from a fiiU dispersion condition. 
[0018] If it carries out enlarging size of a source drive IC dramatically etc., the driver voltage beyond 
**8V may be realizable. However, since the chip size of a source drive IC becomes large, chip cost 
becomes high. Moreover, it is necessary to also enlarge the output signal amplitude of the gate drive IC 
which scans a signal line. The voltage stress of TFT by which enlarging said output signal amplitude 
controls the signal impressed to a pixel becomes large. Voltage stress reduces the life of PDLCD. 
[0019] It was dramatically difficult to perform a high contrast display for the above reason, even if a 
bright display is realizable in the conventional PDLCD. Naturally, a high contrast display cannot be 
desired in having used the conventional PDLCD for the projection mold indicating equipment as a Ught 
valve. 
[0020] 

[Means for Solving the Problem] The object of this invention is offering a projection mold display 
which can realize a high-defmition big screen display, using an actuation method of a display thickness 
of a light modulation layer being thickened, therefore a high contrast display being realized, and said 
display, as a light valve since high tension's can be easily impressed to a display which can reahze high 
brightness and a high contrast display, and a light modulation layer. 

[0021] A display of the 1st this invention possesses the 1st substrate with which a pixel electrode has 
been arranged in the shape of a matrix, and the 2nd substrate with which two or more stripe-like 
electrodes were formed, and is made to **** a light modulation layer in said 1st and 2nd substrate. 
[0022] A stripe-like electrode is arranged so that it may correspond to a line (pixel electrode connected 
with one gate signal line through TFT) of a pixel electrode. That is, as for a stripe-like electrode, only a 
Une count of a pixel electrode is formed. Preferably, a stripe-like electrode is formed by ITO and a metal 
thin film is formed in said periphery of ITO. 

[0023] An end of a stripe-Uke electrode is connected to a drive circuit and an electric target, and, as for 
each stripe-like electrode, predetermined voltage is impressed by said drive circuit. Said drive circuit is 
arranged or formed on the 1st substrate. When said drive circuit is arranged or formed on the 2nd 
substrate, a signal output terminal of a drive circuit and a stripe-like electrode formed on the 1 st 
substrate are electrically connected through an electric conduction bead etc. It is desirable to use 
macromolecule distribution liquid crystal as a light modulation layer. 

[0024] A display of the 2nd this invention possesses the 1st substrate with which a pixel electrode 
arranged in the shape of a matrix and a stripe-like electrode corresponding to a line of said pixel 
electrode were formed, and the 2nd substrate with which a counterelectrode was formed. It is constituted 
so that different voltage from a stripe-like electrode of arbitration and a stripe-like electrode contiguous 
to said stripe-like electrode can be impressed. Moreover, between the 1st substrate and the 2nd substrate, 
a light modulation layer is ****(ed) and a capacitor is formed with said stripe-like electrode and pixel 
electrode. It is desirable to use macromolecule distribution liquid crystal as a light modulation layer. 
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[0025] A display of the 3rd this invention possesses a light modulation layer by which at least one side 
was ****(ed) between the 1st and 2nd substrates which have Ught transmission nature, and said 
substrate, and the 1st, the 2nd substrate and a transparence member pasted up optically. 
[0026] When light is irradiated at said light modulation layer, brightness of a Ught modulation layer 
which measured an illuminance of optical plane of incidence to said light modulation layer L, an optical 
outgoing radiation side, and from [ of a light modulation layer ] the normal is set to B and a circular 
constant is set to pi, it is made to satisfy relation of (several 8). Preferably, macromolecule distribution 
liquid crystal is used as a light modulation layer. Moreover, as a transparence member, it is desirable to 
use a concave lens or a transparence board. 
[0027] 
[Equation 8] 
n B 

^ 1 • 5 



[0028] The 1st substrate with which, as for the display of the 4th this invention, the pixel electrode has 
been arranged in the shape of a matrix, The light modulation layer which forms an optical image as 
change of the light-scattering condition ****(ed) between the substrates of the substrate with which two 
or more stripe-Uke electrodes were formed, and said 1st substrate and 2nd substrate, The transparence 
member was provided, and among the 1st substrate and the 2nd substrate, said transparence member 
used the connection agent at least for one side, and has pasted it optically. 

[0029] A stripe- like electrode possesses a light modulation layer with which it is arranged so that the 
line of a pixel electrode may be faced, and it is satisfied relation of that it is the same as that of the 3rd 
invention (several 8). It is desirable to use macromolecule distribution liquid crystal as a light 
modulation layer. It is desirable to use a transparence substrate with a concave lens or thickness like 
previous invention as a transparence member. 

[0030] The actuation method of the display of the 1st this invention is the actuation method of the 
display of the 1st or 4th this invention. 

[0031] Let the pixel electrode currently formed in the location which meets the 1st stripe-like electrode 
and said 1st stripe-like electrode in the stripe-Uke electrode of the arbitration of a display be the 1st pixel 
electrode. Moreover, let the pixel electrode currently formed in the location which meets the 2nd stripe- 
like electrode and said 2nd stripe-like electrode in the stripe-like electrode currently formed in the 
location contiguous to said 1st stripe-like electrode be the 2nd pixel electrode. 
[0032] 

[Function] The display of the 1st this invention can set up independently the voltage impressed to a 
stripe-like electrode, and the voltage impressed to a pixel electrode. Therefore, the difference of both 
voltage can be enlarged by making mutually into reversed polarity voltage impressed to a stripe-like 
electrode, and voltage impressed to a pixel electrode. Said voltage difference is voltage impressed to a 
light modulation layer. Therefore, sufficient electric field can be impressed to a light modulation layer as 
a light modulation layer is thick. When a light modulation layer is macromolecule distribution liquid 
crystal, that a light modulation layer carries out thickness means being brought close to a perfect 
diffusion condition. Therefore, contrast can be improved. Moreover, the amplitude value of the signal 
impressed to a pixel electrode is comparatively low, and ends. The heat release of a drive circuit can also 
be controlled and it can respond also to a high speed signal. Moreover, if a metal thin film is formed in 
some stripe-like electrodes, said metal thin film becomes a black matrix, and can shade an unnecessary 
light. Since a metal thin film has low resistance as compared with ITO, the resistance of a stripe-like 
electrode can also fall. Therefore, the frequency characteristic of the signal wave form impressed to the 
stripe-like electrode does not fall. 

[0033] Like the display of the 2nd this invention, a stripe-like electrode is not formed in the 2nd 
substrate, but a stripe-like electrode is formed in the lower layer of a pixel electrode. High tension can be 
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impressed to a light modulation layer like the point by controlling the voltage impressed to a stripe-like 
electrode also in this case. Therefore, a high contrast display is realizable. 

[0034] When a light modulation layer is macromolecule distribution liquid crystal, incident light is 
modulated by making a light modulation layer into dispersion or a transparency condition. It is reflected 
with the 1st or 2nd substrate, incidence of the scattered light is again carried out to a light modulation 
layer, and the light which carried out incidence is scattered about again. Said dispersion is called 
secondary dispersion. Secondary dispersion reduces display contrast. Because, a part of light scattered 
about the 2nd order is for carrying out outgoing radiation from a substrate and reaching a screen etc. The 
secondary scattered light raises the screen illuminance of a black display. Therefore, the secondary 
scattered light reduces display contrast. 

[0035] Like the display of the 3rd this invention, if a transparence substrate is attached at least in one 
side among the 1st substrate of a display, and the 2nd substrate, the secondary scattered light can be 
prevented and display contrast can be improved. If (several 8) is satisfied, an improvement effect is also 
large and practically sufficient display contrast can be acquired. If a concave lens is attached instead of a 
transparence substrate, rather than a transparence substrate, main thickness of a substrate can be made 
thin and lightweight-izing and miniaturization can be realized. 

[0036] Furthermore, like the display of the 4th this invention, if both the configuration of a stripe-like 
electrode and the configuration of a transparence substrate are provided, still better display contrast is 
reaUzable. 

[0037] In addition, since the display of this invention does not need to use polarization means, such as a 
polarizing plate, it cannot be overemphasized that a bright display is realizable. 

[0038] In the 1st field of a television video signal, the video-signal voltage of straight polarity is written 
in the 1st pixel electrode, and the 1st voltage lower than said video-signal voltage is impressed to the 1st 
stripe-like electrode. Moreover, the video-signal voltage of negative polarity is written in the 2nd pixel 
electrode, and the 2nd voltage higher than said video signal is impressed to the 2nd stripe-like electrode. 
[0039] In the 2nd next field, the video signal of negative polarity is written in the 1st pixel electrode, and 
the 2nd voltage higher than said video signal is impressed to the 1st stripe-like electrode. Moreover, the 
video signal of straight polarity is written in the 2nd pixel electrode, and voltage lower than said video 
signal is written in the 2nd stripe-like electrode. Preferably, the absolute value of the 1st voltage and the 
2nd voltage is made equal. 

[0040] The actuation method of the display of the 2nd this invention is also the actuation method of the 
display of the 1st or 4th this invention. In the 1st field, the 1st stripe-like electrode is made into touch- 
down potential, and the video signal of straight polarity is written in the 1st pixel electrode. Then, the 1st 
stripe-like electrode is made into the potential of negative polarity. Moreover, the 2nd stripe-like 
electrode is similarly made into touch-down potential, and writes the video signal of negative polarity in 
the 2nd pixel electrode. Then, the 2nd stripe-like electrode is made into the potential of straight polarity. 
[0041] In the 2nd field, the 1st stripe-like electrode is made into touch-down potential, and the video 
signal of straight polarity is written in the 2nd pixel electrode. Then, the 1st stripe electrode is made into 
the potential of straight polarity. Moreover, the 2nd stripe electrode is similarly made into touch-down 
potential, and writes the video signal of straight polarity in the 2nd pixel electrode. Then, the 2nd stripe- 
like electrode is made into the potential of negative polarity. 

[0042] The actuation method of the display of the 3rd this invention is the actuation method of the 
display of the 3rd this invention. The stripe-like electrode is formed in the substrate with which the pixel 
electrode was formed in the display of the 3rd this invention. The procedure of actuation is the same as 
that of the actuation method of the display of the 2nd this invention. 

[0043] The actuation method of the display of this invention is the method of controlling independently 
the voltage impressed to a stripe-like electrode and a pixel electrode. Since the voltage of reversed 
polarity can be mutually impressed to a stripe-like electrode and a pixel electrode, the potential 
difference of a stripe-like electrode and a pixel electrode can be enlarged. Therefore, high tension can be 
easily impressed to a light modulation layer. 

[0044] The 1st indicating equipment is used for the projection mold indicating equipment of the 1st this 
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invention as a light valve. Moreover, the projection mold indicating equipment of the 2nd this invention 
is used as a light valve, the projection mold indicating equipment of the 3rd this invention uses the 3rd 
indicating equipment, and the projection mold indicating equipment of the 4th this invention uses the 
4th indicating equipment for the 2nd indicating equipment as a light valve. 
[0045] Each projection mold display possesses discharge lamps, such as one metal haUde lamp, and 
possesses projection means, such as a projection lens which carries out amplification projection of the 
optical system which leads the light by which outgoing radiation is carried out from said discharge lamp 
to a display, and the light modulated with the display at a screen etc. The angle of divergence of the light 
which carries out incidence to a display, and the converging angle of the light which a projection lens 
etc. condenses are made mostly in agreement. Moreover, F numbers, such as a projection lens, are nine 
or less [ 5 or more ], and, as for the arc length of a discharge lamp, it is desirable to make it 3mm or 
more 6mm or less. 

[0046] In order to use a light valve with display contrast good [ the projection mold indicating 
equipment of this invention ], the display contrast of the image by which amplification projection is 
naturally carried out on a screen is good. 

[0047] Moreover, screen brightness is also high in order not to use a polarizing plate. Since F number or 
the arc length is set as an optimum value, efficiency for light utilization is high and unnecessary heat 
release is not performed. 

[0048] The display of this invention forms a counterelectrode in the shape of a stripe, and the 
longitudinal direction of the electrode of the shape of said stripe is made in agreement with the 
formation direction of a gate signal line. The length of the width of face of a stripe-Uke electrode is 
width of face of 1 pixel, and abbreviation identitas, and width is more than the length of a viewing area. 
A pixel electrode and a stripe-like electrode are made to counter through a macromolecule distribution 
liquid crystal layer. 

[0049] A party's pixel electrode is rewritten one by one at the 1 horizontal-scanning period (IH). 
Synchronizing with said period, applied voltage is rewritten also for a stripe-like electrode. If -Va 
voltage is impressed to a stripe-like electrode when +Vi voltage is impressed to a pixel electrode, the 
voltage which becomes Vi+Va will be impressed to a liquid crystal layer. Conversely, when -Vi voltage 
is impressed to a pixel electrode, even if +Va voltage is impressed to a stripe-like electrode, it means 
that the voltage of Vi+Va can be impressed to a liquid crystal layer. Therefore, by impressing Va 
voltage to a stripe-hke electrode, even if the thickness of macromolecule distribution Uquid crystal 
thickens, a liquid crystal layer can be enough changed into a transparency condition. If the thickness of 
Hquid crystal is thick, it can bring close to a perfect diffusion condition, and OFF Ught decreases, and 
display contrast improves. If Va voltage is below the standup voltage of liquid crystal, a liquid crystal 
layer will not be in a transparency condition. 

[0050] If a metal thin film is formed in some stripe-like electrodes, it can become a black matrix, and an 
unnecessary modulation light can be shaded, and resistance of a stripe-like electrode can be reduced. 
[0051] It has the influence of the secondary scattered light on the cause of falling display contrast with a 
macromolecule distribution liquid crystal display. The secondary scattered light is a light on which the 
light scattered about in the light modulation layer reflects on the front face of an outgoing radiation side 
substrate, returns to a light modulation layer again, and is scattered. 

[0052] If the thickness of an outgoing radiation side substrate becomes thick, it will come to carry out 
incidence of the light reflected on the substrate front face to the side of a substrate. Therefore, since it is 
hard coming to generate the secondary scattered light, display contrast improves. 
[0053] Next, if the outgoing radiation side of an outgoing radiation side substrate is made into a concave 
surface, the angle the light which carried out incidence to the concave surface tums will become large. 
Therefore, the effect that concave main thickness prevents the secondary scattered light as it is thin 
becomes large. 

[0054] What is necessary is to give an optical absorption means to the side of an outgoing radiation side 
substrate, and just to make it absorb light. Furthermore, if an antireflection film is attached to the service 
area of the outgoing radiation side of an outgoing radiation side substrate, since the reflection factor in 
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the outgoing radiation side of the hght which carries out outgoing radiation from a light modulation 
layer at a small angle will decrease, brightness lifting of a black display can be reduced. In addition, a 
black coating etc. corresponds with an optical absorption means. 

[0055] Display contrast improves, so that the dispersion property of a Hght modulation layer becomes 
good. However, the generating rate of secondary dispersion also increases, so that the dispersion 
property of a light modulation layer becomes good. The secondary scattered light reduces display 
contrast. What is necessary is just to thicken substrate thickness, in order to prevent generating of the 
secondary scattered light. A manufacture top is difficult for thickening substrate thickness of a liquid 
crystal panel. If a thick glass plate etc. is stuck on the substrate of a liquid crystal panel, this technical 
problem is solvable. 

[0056] G [ in / in the secondary scattered-light prevention effect / a degree type ] becomes remarkable or 
less at 1.5. 
[0057] 
[Equation 9] 

n B 

G = 

L 

[0058] G is made or less into 1.0 still more preferably. In addition, in (several 9), the brightness which 
measured the illuminance to the light modulation layer in voltage the condition of not impressing, from 
L and an outgoing radiation side substrate in the light modulation layer is set to B, and the circular 
constant is set to pi. 

[0059] If a light modulation layer is thickened, the driver voltage required in order to consider as a light 
transmission condition will become high. Usually, in the case of an active-matrix mold liquid crystal 
panel, the voltage which can be impressed to a light modulation layer is a maximum of **6 (V) degree. 
If it is going to acquire practically sufficient display contrast, in the thickness of 20micro of light 
modulation layers, the voltage more than **8 (V) must be impressed. In order to solve this technical 
problem, the stripe-like electrode structure where it explained previously is important. It is because high- 
tension impression is easily realizable with stripe-like electrode structure. 

[0060] The display contrast CR is shown by (several 10) of a degree type using G of (several 9), when 
the permeability of F and a light modulation layer is set to T for the F value of a projection lens. 
[0061] 

[Equation 10] 

(2 F ) T 

C R = 

G 

[0062] Therefore, Contrast CR will become small if an F value is large. Permeability T presupposes that 
it is 0.7-0.9, and if the display contrast CR is needed 100 or more, G= 1.5, then an F value will become 
about seven. It is necessary to make the effective F value of projection optical system about into seven 
from this. If abbreviation coincidence of the effective F value of an illumination-light study system is 
not similarly carried out with the effective F value of projection optical system, optical loss arises. 
[0063] In addition, the converging angle u can also show the F value of projection optical system or a 
projection lens. 
[0064] 

[Equation 11] ^ 

F<il = 

2 • s i n ( u ) 
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[0065] However, u is a converging angle. Although the illumination light to a panel is also called a 
breadth angle, an F value as well as whenever [ converging-angle ] can show a breadth angle. On these 
descriptions, an F value shows whenever [ breadth angle and converging-angle ]. 
[0066] The effective F value of an illumination-light study system is determined by the effective 
viewing area d of a light modulation panel, and the arc length of a lamp. System size becomes large and 
is not desirable, when panel size became large and a projection mold display is constituted. It leads [ the 
amount of flux of lights irradiated by per unit area of a panel increases, and ] to temperature rise 
deterioration of a panel and is not desirable if panel size is small. The effective viewing area d of the 
above thing to a panel is 4 inches from 2 inches. In order to make the effective F value (the breadth 
angle and homonymy of the illumination light) of the illumination light about into seven in said panel 
size, the arc length of a lamp must be set to 6 (mm) from 3 (mm). 

[0067] As mentioned above, the range specified constitutionally is shown in the projection mold display 
using a macromolecule distribution liquid crystal panel as a light valve from the specification requested 
from a system. 
[0068] 

[Example] Hereafter, the display of this invention is explained, referring to a drawing. ( Drawing 1 ) is 
the perspective diagram of the display in one example of this invention. Moreover, ( drawing 7 ) is the 
representative circuit schematic. However, a portion unnecessary to explanation has the portion which 
illustrated by carrying out exaggeration or a cutback, in order to omit and to give explanation easy. The 
above thing is the same also to the following drawings. 

[0069] On the substrate 1 1 (it is hereafter called an array substrate), the pixel electrode 51 is formed in 
the shape of a matrix. TFT61 as a switching element is connected to the pixel electrode 51, respectively. 
The end of TFT61 is connected to the capacitor 64 and the pixel electrode 51. Liquid crystal 53 is **** 
(ed) between the pixel electrode 51 and the stripe-like electrode 41. The electrode of another side of a 
capacitor 64 is the common electrode 63. The common electrode 63 is common to one electrode of the 
capacitor 64 of all pixels. TFT61 operates with the signal impressed to the gate signal lines Gl-Gm and 
the source signal lines Sl-Sn. A gate drive circuit 14 is connected to the end of the gate signal line Gi 
(from 1 to m [ However, i ]). A gate drive circuit 14 outputs operating state (it is hereafter called ON) 
and the signal which carries out non-operating state (it is hereafter called OFF) for TFT61. On the other 
hand, the source drive circuit 15 samples a video signal, and outputs to the source signal lines Sl-Sn. 
[0070] CI -Cm are formed in the field which is the stripe-like electrode 14, and is on the opposite 
substrate 12, and touches the liquid crystal layer 53. The plan of said electrode 14 is shown in ( drawing 
4 (a)). Usually, it is formed by ITO. The stripe-like electrode 41 has the length from the end of the 
effective viewing area 13 to the other end at least, and the formation pitch of it is the same as a pixel 
pitch. 

[0071] The end of the stripe-Uke electrode 41 is connected to the opposite drive circuit 16. In addition, it 
can consider that the stripe-like electrode 41 is the signal line of the opposite drive circuit 16, and in case 
it is called a signal line, it is called the opposite signal lines CI -Cm. Since resistance is comparatively 
high, a voltage drop may produce ITO at a connectionless edge from the node of the opposite drive 
circuit 16. What is necessary is just to form the metal thin film 42 like ( drawing 4 (b)) as this cure. The 
metal thin film 42 uses chromium etc. Opening 43 is located in the location which meets a pixel 
electrode, and it arranges the metal thin fihn 42 so that a TFT, gate, and source signal-line top may be 
shaded. That is, the metal thin film 42 unites and has the protection-from-light effect of a black matrix, 
and two effects of the reduction in resistance of a stripe-like electrode. 

[0072] The plan of a pixel is shown in ( drawing 6 (a)). TFT61 is connected with the pixel electrode 51. 
The common electrode 63 is formed in the lower layer of the pixel electrode 51 . It is insulated by the 
insulator layer between the common electrode 63 and the pixel electrode 5 1 . 

[0073] The drive circuits 14, 15, and 16 are specifically ICs, and the projection electrode (not shown) 
which uses plating technology or nail-head-bonding technology for the signal terminal polar zone of 
said IC, and consists of gold (Au) with a height of several micrometers to 100 micrometers is formed. 
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Said projection electrode and each signal line are electrically connected through the conductive 
junctional zone (not shown). A conductive junctional zone is the object with which the epoxy system, 
the phenol system, etc. were used as base resin as adhesives, and flakes, such as silver (Ag), gold (Au), 
nickel (nickel), carbon (C), and oxidation tin (Sn02), were mixed, or ultraviolet-rays hardening resin. A 
conductive junctional zone is formed on a projection electrode with technology, such as an imprint. 
[0074] In addition, although ( drav^ng 1 ) illustrated or explained that Drive IC was loaded on a 
substrate, it does not limit to this. For example, when the array substrate is produced using elevated- 
temperature polish recon or low-temperature polish recon technology, it cannot be overemphasized that 
said drive IC may be formed on a substrate using direct semiconductor technology. Moreover, IC may 
not be loaded on a substrate 1 1 but you may connect with a signal line using the polyimide fihn loading 
IC etc. using film carrier technology. 

[0075] ( Drawing 5 ) is the cross section of the display of the display in one example of this invention. 
The stripe-like electrode is arranged in the location where the pixel electrode 51 counters. In forming a 
metal thin film, it makes it located in the slash section like ( drawing 5 ). The narrower possible one of 
the formation gap of a stripe-like electrode and a stripe-like electrode is good. If not much large, the 
numerical aperture of a pixel will be reduced. When a stripe-like electrode is formed in TN liquid crystal 
panel, horizontal electric field occur between the adjoining stripe-like electrodes 41. Therefore, a liquid 
crystal molecule carries out abnormality orientation, and an optical omission occurs. In the case of PD 
Uquid crystal, since a liquid crystal molecule carries out orientation by horizontal electric field and 
incident light is scattered about more, there are few problems. Moreover, PD liquid crystal does not so 
need orientation processing as TN liquid crystal. Therefore, in PD liquid crystal, that orientation ****** 
arises in stripe-like inter-electrode does not occur with a natural thing. 

[0076] If the potential difference is between the adjoining stripe-like electrodes 41, line of electric force 
will be generated in two stripe-like inter-electrode. Thus, the electric field generated in the parallel 
direction to a substrate 1 1 are called horizontal electric field. 

[0077] If there are horizontal electric field, in accordance with horizontal electric field, orientation of the 
liquid crystal molecule in a light modulation layer will be carried out. When a light modulation layer is a 
polymer liquid crystal, the liquid crystal which carried out orientation is scattered about in one side 
among P or S polarization, and penetrates another side. That is, when the light which carried out 
incidence to the part which horizontal electric field generated carries out outgoing radiation of the panel, 
it has a polarization dependency. Display contrast is reduced in order to penetrate one side among P or S 
polarization (optical omission). 

[0078] In order to prevent this, as the dotted line of ( drawing 5 ) shows, it is effective to form low 
dielectric film 54a. A low dielectric film means the thin film or thick film formed with the specific- 
inductive-capacity material lower than the specific inductive capacity of the light modulation layer 53. If 
a formation condition is carried out, the shape of a bank is illustrated. As a material, Si02 or the 
polymer 381 grade of a polymer liquid crystal is illustrated. The specific inductive capacity of Si02 call 
polymer is 4 to about five, and is small enough as compared with 15 to 30 of the specific inductive 
capacity of Uquid crystal. 

[0079] If low dielectric film 54a is formed, line of electric force will pass through the inside of the liquid 

crystal layer 53. Therefore, it is hard coming to generate horizontal electric field. That is, the optical 

omission resulting fi-om horizontal electric field is lost, and display contrast improves. 

[0080] Horizontal electric field are generated also between the pixel electrode 51 and a signal line 52. 

Therefore, probably, it will be clear that form [ on a signal line 52 / low dielectric film 54b ] it is 

effective. 

[0081] Need to separate the low dielectric films 54a and 54b, and it is not necessary to form them for 
example, they may unify the low dielectric films 54a and 54b, and may form them in the shape of a 
pillar. In addition, it cannot be overemphasized that the thickness of a low dielectric film has the 
horizontal electric-field prevention effect, so that it is thick. 

[0082] Location ****** of the opposite substrate 12 and the array substrate 1 1 is carried out, and they 
are stuck so that the gate signal line 52 may be located in the location which meets between the gaps of 
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said stripe-like electrode. Macromolecule distribution liquid crystal 53 is ****(ed) between the pixel 
electrode 51 and the stripe-like electrode 41. 

[0083] As a liquid crystal material used for the liquid crystal layer 53 of the indicating equipment of this 
invention, a pneumatic liquid crystal, a smectic liquid crystal, and cholesteric liquid crystal may be 
desirable, and you may be the mixture also containing matter other than a single, or two or more kinds 
of liquid crystallinity compounds and liquid crystallinity compounds. In addition, the pneumatic liquid 
crystal of a cyano biphenyl system or the pneumatic Hquid crystal of the Krol system is desirable among 
the liquid crystal materials described previously. Especially, the pneumatic hquid crystal of the Krol 
system has the stable decomposition by light etc. few. Moreover, the charge retention of a liquid crystal 
layer is also highly producible with 90% or more, and thermal resistance is also good and desirable. The 
liquid crystal of the Krol system is used in this invention. 

[0084] A macromolecule transparent as a resin material is desirable, and although you may be******** 
resin, thermosetting resin, or a photoresist, it is more desirable than points with the ease of a 
manufacturing process, and liquid crystal, such as separation, to use ultraviolet curing type resin. The 
acrylic monomer which ultraviolet-rays hardenability acrylic resin is illustrated as a concrete example, 
and carries out polymerization hardening especially by UV irradiation, and the thing containing acrylic 
oHgomer are desirable. By irradiating ultraviolet rays, only resin causes a polymerization reaction, and 
serves as a macromolecule, and only liquid crystal carries out phase separation of these. Ultraviolet 
curing type resin is used in this invention. In addition, the hquid crystal display of the precedence 
reference United States Patent official report No. 4435047 uses the resin of a heat-curing mold. 
[0085] As such a macromolecule formation monomer, 2-ethylhexyl acrylate, 2-hydroxyethyl acrylate, a 
neopentyl glycol door chestnut rate, hexanediol diacrylate, diethylene glycol diacrylate, tripropylene 
glycol diacrylate, polyethylene-glycol diacrylate, trimethylolpropane triacrylate, pentaerythritol acrylate, 
etc. are **. 

[0086] As oligomer or a prepolymer, polyester acrylate, epoxy acrylate, polyurethane acrylate, etc. are 

mentioned. 

[0087] A polymerization initiator may be used in order to perform a polymerization promptly. 
Moreover, as this example 2-hydroxy-2-methyl-l -phenyl propane- 1 -ON - ("DAROKYUA 1 173" by 
Merck Co.), l-(4-isopropyl phenyl)-2-hydroxy-isobutane-l-ON ("DAROKYUA 1 1 16" by Merck Co.), 
1-BIDOROKISHI cyclohexyl phenyl ketone (the "IRUGA cure 65 1" by the tiba GAIKI-company), etc. 
correspond. In addition, a chain transfer agent, a photosensitizer, a color, a cross linking agent, etc. may 
be suitably used together as an arbitration component. 

[0088] Under the present circumstances, when there are few amounts of liquid crystal as compared with 
a macromolecule pitch, the water drop-like liquid crystal of the shape of an independent particle is 
formed, on the other hand, when there are many amounts of liquid crystal, a resin matrix exists the shape 
of a particle, and in the shape of a network in a liquid crystal material, and it is formed so that liquid 
crystal may accomplish a continuation layer. In this case, the particle diameter of water drop-like liquid 
crystal or the aperture of a polymer network is uniform to some extent, and if it is not the range of 0.5 
micrometers - several micrometers as magnitude, the dispersion engine performance of incident light 
will be bad, and contrast will not go up. In addition, the mean particle diameter of water drop-like liquid 
crystal or the average aperture of a polymer network has the preferably good range of 0.8 micrometers - 
3.0 micrometers. It must be the material which hardening can end like ultraviolet-rays hardening resin in 
a short time also for this reason. Moreover, the orientation ratios of a liquid crystal material and 
polymeric materials are 90:10-30:70, and its range of 50:50-90:10 is desirable especially. 
[0089] In addition, this invention explains noting that it uses macromolecule distribution liquid crystal 
as a light modulation layer 53. However, it does not limit to macromolecule distribution liquid crystal as 
a light modulation layer. For example, a twist pneumatic liquid crystal, a super twist pneumatic liquid 
crystal, etc. may be used. However, in the display of this invention which prevents the secondary 
scattered light explaining the back and raises display contrast, "a light modulation layer needs to form an 
optical image as change of a light-scattering condition" as a limited matter of a claim. As what forms an 
optical image as change of this hght-scattering condition, for example, a heat write mode, djoiamic 
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scattering mode (DSM), and a ferroelectric liquid crystal are illustrated. PLZT is also illustrated except 
liquid crystal. The technical thought of this invention includes the above example. Moreover, the 
technical thought of the display instead of what is limited only to the liquid crystal display which writes 
a signal in a pixel electrode by TFT shown in the claim of this description also attains to the display of a 
mold write-in [ optical ]. 

[0090] The configuration of the indicating equipment shown in ( drawing 1 ) is loading the opposite 
drive circuit 16 on the opposite substrate 12. However, since it is necessary to load ICs 14, 15, and 16 
into both a substrate 12 and the substrate 13, difficulty is somewhat followed on manufacture of a panel. 
Then, the display which loaded ICs 14, 15, and 16 on the array substrate 1 1 is shown in ( drawing 2 ). 
[0091] The opposite drive circuit 16 is loaded on the array substrate 11. Therefore, it is necessary to 
transmit the output signal of said circuit 16 to the stripe-like electrode 41 on the opposite substrate 1 1. A 
transmissive method and a transmissive configuration are explained below. 

[0092] Each drive circuit is arranged on the array substrate 1 1 . Naturally, you may form directly on the 
array substrate 1 1 using polish recon technology. ( Drawing 3 ) is the cross section of the inlet 
connection of the signal output terminal 34 of the opposite drive circuit 16, and the end child 33 of the 
stripe-like electrode 14. A terminal 34 is the end of the signal line of the opposite drive circuit 16. 
Terminals 33 and 34 are formed with the metal thin fibn. Said metal thin film is formed comparatively 
thickly using plating technology etc. Since the thickness of the liquid crystal layer 53 is a little more 
than 10 micrometers, the thickness of the metal thin film of terminals 33 and 34 may be 1 micrometers 
or more 4 micrometers or less as an example. 

[0093] 31 is an electric conduction bead, and said bead performs nickel plating to a resin core, and 
performs Au plating on said nickel plating. It is below the thickness of the liquid crystal layer 53, and 
when it **** between a terminal 33 and a terminal 34, as for the diameter of the electric conduction 
bead 3 1, it is desirable that it is the diameter which is crushed in 70% or less of an initial diameter. 
Therefore, it is desirable that it is 5 micrometers to 10 micrometers or less. The electric conduction bead 
31 is distributed in the insulating adhesives 32. Said electric conduction bead 31 connects between 34 
with a terminal 33 electrically, when terminals 33 and 34 **** (electric conduction bead 31b). In other 
cases (electric conduction bead 31a), it will be in an insulating condition with adhesives. In addition, 
you may be not the thing to limit to a bead 31 but a fiber. 

[0094] A gate drive circuit 14, the source drive circuit 15, and the opposite drive circuit 16 can be 
formed on the array substrate 1 1, if polish recon technology is used. In this case, since it mounts a drive 
circuit and is not required on a substrate, low cost-ization can be desired. 

[0095] The configuration shown in ( drawing 7 ) is called the common electrode method which pixel 
structure shows to ( drawing 6 (a)). The configuration of the stripe-Uke electrode 41 is employable also 
as the method called the preceding paragraph gate method shown in ( drawing 8 ). With the 
configuration shown in ( drawing 8 ), the capacitor is formed between the gate signal line Gi (i is m 
fi-om 1), and the pixel electrode 51. The configuration of a pixel is shown in ( drawing 6 (b)). TFT61 is 
connected with the pixel electrode 51. An insulator layer (not shown) is formed on a pixel electrode and 
the gate signal line 52, the pixel electrode 51 piles up on said insulator layer, and the capacitor 64 is 
constituted. 

[0096] ( Drawing 10 ) is the block diagram of one example of the actuation circuit conceming the 
indicating equipment of this invention. In ( drawing 10 ), the amplifier with which 101 amplifies a video 
signal to predetermined level, and 102 are phase-splitting circuits which create the video signal of 
straight polarity and negative polarity. In addition, in straight polarity, negative polarity points out low 
voltage for high potential to the potential (it is hereafter called common voltage) of a counterelectrode. 
However, with the display of this invention, a counterelectrode means the stripe-like electrode 41. In the 
potential of said stripe-like electrode 41, the 1st potential and 2nd potential change with opposite drive 
circuits 16. Hereafter, it is explained as common voltage by regarding it as the average of the 1st 
potential and the 2nd potential. 

[0097] It is a control circuit for the output switch circuit which outputs the alternating current video 
signal with which polarity reversed 103 for every field or 1 horizontal-scanning (IH) period, and 105 to 
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perform a liquid crystal panel, and for 104 perform the synchronousr control of the source drive circuit 
15, a gate drive circuit 14, and the opposite drive circuit 16. 

[0098] Hereafter, actuation of the actuation circuit of the display of this example is explained. First, with 
amplifier 101, gain control is performed so that the amplitude of a video signal may correspond to the 
electro-optics property of liquid crystal 53. Next, the video signal by which gain control was carried out 
goes into a phase-splitting circuit 102, and two video signals, straight polarity and negative polarity, are 
made to common voltage. Two video signals are inputted into the output switch circuit 103. The output 
switch circuit 103 outputs the video signal which reversed polarity every 1 field or IH period. Thus, it is 
for impressing alternating voltage to liquid crystal 53 to reverse the polarity of a signal. It is because it 
will decompose and liquid crystal 53 will deteriorate, if direct current voltage is impressed. 
[0099] Next, the video signal from the output switch circuit 103 is inputted into the source drive circuit 
15. A control circuit 104 takes the source drive circuit 15, a gate drive circuit 14 and the opposite drive 
circuit 16, and a synchronization. 

[0100] ( Drawing 1 1 ) is a signal wave form when observing 1 pixel. However, it is drawing in model, 
the actual actuation method — parasitic capacitance, such as TFT, etc. - it is ( drawing 1 1 ) - it differs 
somewhat. In addition, applied voltage etc. is notionally mentioned as an example and is explained. 
[0101] The signal wave form where 1 1 1 is impressed to a stripe-like electrode, the signal wave form 
where 1 12 is impressed to a source signal line, and 1 13 are signal wave forms impressed to a gate signal 
line. Here, in order to give explanation easy, CI is explained as a source signal line in the pixel 71, a 
pixel, and the stripe-like electrode 41, by carrying out Gl to a gate signal line with SI ( drawing 7 ). 
[0102] The opposite drive circuit 16 outputs tiie potential of +Va and -Va. Moreover, the output 
potential in the 1st field (IF) of a TV signal outputs voltage to opposite signal-line C2i (however, i 
integer) so that +Va may be set to C2i+1 with -Va. In the 2nd next field (2F), voltage is outputted to 
opposite signal-line C2iH-l so that +Va may be set to C2i with -Va. What is necessary is just to rewrite 
the voltage impressed to an opposite signal line to every one scan period (IH), in order to drive so that it 
may become such potentials. That is, what is necessary is to change the opposite signal line CI to +Va, 
to change C2 after IH at -Va, and just to change C3 to a pan after IH at **** called 4-Va, if the time of 
opposite signal-line C2i being +Va voltage, and C2i+1 being -Va voltage is mentioned as an example. If 
voltage is changed as mentioned above, the potential of all opposite signal lines will be reversed behind 
1 field. In the next field, the opposite signal line CI is again reversed to -Va. 
[0103] In addition, voltage Va is below the standup voltage of hquid crystal. The standup voltage of 
liquid crystal means the voltage which will begin to be in a transparency condition with a polymer liquid 
crystal about the voltage from which the orientation condition of liquid crystal begins to change in TN 
liquid crystal. Incident light is not modulated even if the voltage below standup voltage is impressed to a 
hquid crystal layer. That is, in a polymer liquid crystal, if Va voltage is below the standup voltage of 
liquid crystal, when a pixel electrode is 0 (V), a liquid crystal layer will not be in a transparency 
condition. 

[0104] On the other hand, the source drive circuit 15 also changes the polarity of a signal to every IH. 
At ( drawing 1 1 ), it is a source signal hne. - It is the example which is outputting the voltage of Vb and 
-i-Vb. However, it is this at the time of raster display, and when displaying an animation on a liquid 
crystal panel, it cannot be overemphasized that it does not become the output of fixed voltage like **Vb 
like ( drawing 1 1 ). The actuation method of changing the polarity of the output signal of a source drive 
IC to every IH is called IH reversal actuation. 

[0105] If IH reversal actuation is shown typically ( drawing 13 ) becomes like. By ( drawing 13 ), it is 
square and 71 [ 1 -pixel ] is shown. The condition that the voltage of straight polarity is written in said 
pixel 71 is displayed by +, and the condition that the voUage of negative polarity is written in is 
displayed by -. When the write-in condition of voltage is made into ( drawing 13 (a)) in a certain field, 
the write-in condition of the voltage after 1 field is shown by ( drawing 13 (b)). 
[0106] A gate drive circuit 14 outputs voltage (it is hereafter called ON state voltage) higher than 
maximum output voltage, and it outputs low voltage (it is hereafter called OFF state voltage) so that 
TFT may not be in an ON state with the minimum output voltage from a source signal line, so that the 
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voltage from a source signal line can be certainly written in a pixel electrode. 

[0107] In ( drawing 7 ), ON of TFT61 writes -Vb voltage in a pixel 71. The opposite signal line CI is 

held at +Va voltage in that case. In the next field, +Vb voltage is written in a pixel 71 . The opposite 

signal line CI is then held at -Va voltage. The above change is repeated for every field. Therefore, the 

voltage used as Vc=Va+Vb will be impressed to a pixel 71. Change of the opposite signal line CI is 

bmary [ of +Va or -Va ]. The voltage written in a pixel by TFT61 changes with display images (video 

signal). 

[0108] By making a counterelectrode into the shape of a stripe, high tension can be impressed to a pixel. 
However, if it thinks to the working heart of TFT, the conventional IH reversal actuation is performed. 
Therefore, a source drive IC and the gate drive IC can use the conventional thing. Moreover, it is not 
necessary to raise the withstand voltage engine performance of TFT51. 

[0109] For example, it considers as Va=4(V) and actuation of 6 (V), then Vc=Va+Vm4H-6=10(V) is 
possible in the greatest output voltage Vm of a source drive IC. In the conventional macromolecule 
distribution liquid crystal, the voltage thickness changes into a transparency condition mostly in 10 
micrometers is 6 (V). In 10 micrometers, a dispersion property is low and good display contrast cannot 
be desired. If 10 (V) can be impressed to the liquid crystal layer 53, thickness of the liquid crystal layer 
53 can be set to about 15 micrometers, and a dispersion property will improve by leaps and bounds. 
Therefore, good display contrast is realizable. However, it is necessary to set output voltage Vm to 10 
(V). This is easily realizable with the display of this invention. According to this invention, the array 
substrate 12 side can use the conventional thing as it is (TFT, drive circuit, etc.). By a manufacturing 
cost not becoming so high, either, since Vm(s) continue being 6 (V) and the former, TFT61 does not 
deteriorate by voltage stress. 

[0110] In addition, in ( drawing 1 1 ), although the opposite drive circuit 16 outputs the potential of +Va 
and -Va and the source drive circuit 15 outputs the potential of H-Vb and -Vb, the actuation method of 
this invention is not limited to this. Hereafter, the example of other actuation methods of this invention 

is explained using ( drawing 16 ). . 

[01 1 1] In order to make an understanding easy, the actuation method previously explained using 
( drawing 14 ) is explained first. Since TFT61 of a pixel is a switching element, it can be considered that 
it is a switch, and it sets this to S2. Moreover, it can be considered that the liquid crystal layer 53 is 
Capacitor Clc. In addition, calcium is a capacitor 64. Since the potential of +Va and -Va is impressed, 
the opposite signal Une Ci can consider that two potentials are changing with a switch SI, and an EQC. 
Now, voltage to which the voltage impressed to the liquid crystal layer 53 is impressed by VI and the 
capacitor 64 is set to V2. 

[0112] If ON state voltage is impressed to a gate signal line, TFT61 will be in operating state and will 
impress the signal from the source drive circuit 15 to the pixel electrode 51. Said signal is negative 
polarity. - It is Vb, and if the potential of the opposite signal line 41 is +Va, the voltage VI impressed to 
liquid crystal 53 will serve as Va+Vb. If it is the signal of +Va of straight polarity, a switch SI will be 
changed with a terminal, and it is the potential of the opposite signal line 41. - If it is made Va, the 
voltage similarly impressed to Uquid crystal 53 will serve as Va+Vb. Therefore, even if the signal 
outputted from the source drive circuit 15 is Vb, the potential Va of an opposite signal line is applied 
and the voltage VI impressed to liquid crystal can impress high tension (Va+Vm) to liquid crystal. In 
addition, when the potential impressed to the opposite signal line 41 is +Va, the signal impressed to the 
pixel electrode 51 may be straight polarity. However, it is necessary to satisfy the conditions below of 
+Va voltage. It is because it will change into the condition of becoming Uquid crystal with Va-Va=0(V) 
and not impressing voltage at all if the voltage impressed to the pixel electrode 51 is +Va and the 
potential impressed to the opposite signal line 41 is +Va. Therefore, what is necessary is just to make 
below into +Va voltage impressed to the pixel electrode 51 more than -Va, when the opposite signal line 
41 is +Va, and the opposite signal 41 is -Va. 

[0113] Next, other actuation methods of the display of this invention are explained. ( Drawing 16 ) is 
explanation when the opposite drive circuit 16 can output the signal of common voltage (referred to as 0 
(V) =GND in order to make understanding easy) potential, and three potentials of +Va and -Va. 
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[01 14] First, as shown in ( drawing 16 (a)), where potential of the opposite signal line 41 is set to GND, 
vohage Vx is written in the pixel electrode 51. The voltage impressed to liquid crystal 53 serves as 
Vl=Vx. ON state voltage will be impressed to the following gate signal line in the 1 horizontal-scanning 
period (IH), and TFT of an ON state will be in an OFF state previously (S2 opening). The representative 
circuit schematic at this time is shown in ( drawing 14 (b)). While TFT becomes off, a switch SI is 
changed with Terminals a or c. It is made Terminal c (to +Va), and in the case of negative polarity, it is 
made into Terminal a (- Va) when the potential of the signal currently impressed to the pixel electrode 
51 is straight polarity. Since voltage impressed to the opposite signal line 41 is set to +Va or -Va, the 
partial pressure of said voltage is carried out to Clc and calcium, and it is impressed to them. The rate r 
which a partial pressure is carried out and is impressed to Clc is [0115]. 
[Equation 12] 

Ca 

r = 

C I c + Ca 

[01 16] It becomes, the Hquid crystal thickness of a macromolecule distribution Hquid crystal display - 
the liquid crystal thickness of TN Hquid crystal display 5 micrometers - receiving - 10 micrometers 
or more - thick ~ moreover, the ratio of liquid crystal - induction **** epsilon is low. Therefore, the 
capacity Clc of liquid crystal is small. It is necessary to enlarge the value of the part and Capacitor 
calcium. It is Clc:calcium=l:9 as an example. 

[01 17] When said value of Clc and calcium is assigned to (several 12), it is set to r= 0.9 and 90% for 
voltage change of an opposite signal line will be impressed to the liquid crystal layer 53. Therefore, the 
potential efficiency (it is henceforth called potential efficiency) which can be impressed to the liquid 
crystal to voltage change is dramatically good. Unlike TN liquid crystal display, this is a matter peculiar 
to a macromolecule distribution liquid crystal display. 

[0118] After TFT turns off as mentioned above, when the voltage of straight polarity is impressed to the 
pixel electrode 51, positive voltage is impressed to the opposite signal line 41. When the voltage of 
negative polarity is impressed to the pixel electrode 51, negative voltage is impressed to the opposite 
signal line 41. This is the actuation method of the 2nd example of this invention. 
[0119] In addition, it is not necessary to switch the potential of the opposite signal Une 41 immediately, 
and some time amount may be after delay after IH. However, the effective voltage impressed to liquid 
crystal falls, so that delay is long. 

[0120] The above was the actuation method of the display a configuration of having formed the stripe- 
like electrode 41 in the opposite substrate 12. Other configurations and actuation methods of a display of 
this invention are explained to below. 

[0121] ( Drawing 9 ) is the representative circuit schematic of the display in the 2nd example of this 
invention. 1 pixel is a configuration shown in ( drawing 6 (a)). Liquid crystal 53 is ****(ed) between the 
pixel electrode 51 and a counterelectrode 91. The counterelectrode 91 is conmion to all the pixels 71 of 
an effective viewing area. A capacitor 64 is formed with the pixel electrode 51 and the common 
electrode 63. Said common electrode 63 is met and formed in a pixel hne. The end of said common 
electrode 63 is connected to the capacitor actuation circuit 92. Here, it considers that the common 
electrode 63 is the signal line of the capacitor actuation circuit 92, and will be called the capacitor signal 
line Di (i is m fi-om 1). Other configurations are the same as that of ( drawing 7 ), and an actuation 
circuit also omits [ be / what is necessary / just in / re/ the capacitor actuation circuit 92 for the opposite 
drive circuit 16 of ( drawing 10 ) ] explanation. In addition, actuation of the capacitor actuation circuit 
92 is the same as actuation of the opposite actuation circuit 16 almost. 

[0122] Hereafter, the actuation method of the display shown in ( drawing 9 ) is explained. ( Drawing 
15 ) is explanatory drawing of the actuation method. In addition, in order to give explanation easy, the 
capacitor actuation cu-cuit 92 shall output Vbp, Vbn, and GND voltage to Di signal line. Originally, 
although it is made voltage lower than common voltage, since it is easy to understand the direction 
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considered to be 0 (V) here, it is explained as GND voltage as 0 (V). Moreover, Vbn takes as the voltage 
of negative polarity and Vbp is taken as the voltage of straight polarity. 

[0123] First, the capacitor actuation circuit 92 sets potential of the capacitor signal hne Di to GND. The 
source drive circuit 15 writes the voltage **** of straight polarity in the pixel electrode 51. Therefore, 
the voltage impressed to Uquid crystal 53 serves as vi=****. The capacitor actuation circuit 92 outputs 
Vbn to Capacitor Di in a 1 horizontal-scanning period (IH) at the voltage of negative polarity. As the 
previous example also described, Clc is small as compared with calcium, and is Clc:calcium=l:9 as an 
example. Although the partial pressure of the voltage Vbn of negative polarity is carried out by (the 
formula 1) and it is impressed by Clc and calcium, the most is impressed to Clc. Therefore, the voltage 
impressed to Clc serves as ****-fVbn mostly. 

[0124] When writing the voltage Vn of negative polarity in the pixel electrode 51, the capacitor 
actuation circuit 92 outputs GND voltage to the capacitor signal line Di first. Next, the capacitor 
actuation circuit 92 outputs the voltage Vbp of straight polarity to the capacitor signal line Di in a 1 
horizontal-scanning period (IH). That is, the voltage of Vn+Vbp will be mostly impressed to the pixel 
electrode 51. 

[0125] The voltage of Vn+Vbp and ****+Vbn is impressed to the pixel electrode 51 with 1 field period. 
That is, altemating current actuation is carried out. 

[0126] In addition, probably, although [ a capacitor actuation circuit ] GND voltage is outputted and 
Vpn or Vbp voltage is outputted in a 1 horizontal-scanning period (IH), it is not limited to a 1 
horizontal-scanning period. For example, you may be in a 2 horizontal-scanning period (2H). However, 
some effective voltage impressed to a pixel electrode in that case becomes low. Moreover, although 
GND voltage is first outputted to the capacitor signal line Di and then Vbn or Vbp voltage is outputted, 
it does not limit to this. For example, when writing the voltage **** of straight polarity in the pixel 
electrode 51, the voltage Vbp of straight polarity is impressed to the capacitor signal line Di, and the 
voltage Vbn of negative polarity may be impressed to the after [ a 1 horizontal-scanning period ] 
capacitor signal line Di. In this case, it becomes unnecessary to output GND voltage. However, it will be 
hard coming to do armature-voltage control. 

[0127] The above example was the method of thickening thickness of the liquid crystal layer 53 and 
raising display contrast. That is, -> display contrast to which comparatively high voltage can impress the 
structure of a need -> stripe-like electrode etc. to a liquid crystal layer changing into a transparence 
condition -> liquid crystal layer 53 which thickens thickness of the liquid crystal layer 53 improves 
adoption -> high tension. It was invention of the method or display to say. 

[0128] We also invented the configuration or method of preventing the secondary scattered Ught to the 
technical problem that a macromolecule distribution liquid crystal display has low display contrast. 
Hereafter, the method and configuration which prevent the secondary scattered light are explained. 
[0129] First, in order to make an understanding easy, I will explain the model of the indicating 
equipment of this invention. Explanatory drawing of the display which is one example of this invention 
is shown in ( drawing 17 ). The light modulation layer 53 shall be ****(ed) between the incidence side 
substrate 178 and the outgoing radiation side substrate 179. The outgoing radiation side substrate 179 
may consider that transparence boards (glass substrate etc.) carried out optical coupling to the array 
substrate 1 1. In addition, it says optically that association pastes up or joins between a substrate and a 
substrate by the transparent material almost equal to the refractive index of said substrate. 
[0130] The case where a thin parallel light is irradiated only to the minute field 171 centering on the 
point A in a viewing area without impressing voltage to the hght modulation layer 53 is considered. The 
light which carried out incidence is set to scattered-light 173a, and is scattered on the minute field 172. 
The scattered light reaches the outgoing radiation side 176. When the angle theta 0 of the outgoing 
radiation side 176 and scattered-light 173a is below a critical angle, it becomes the transmitted light 174. 
It becomes a reflected ray 175 at the time beyond a critical angle. Incidence of the reflected ray 175 is 
again carried out to the hght modulation layer 53, and scattered-light 173b carries out outgoing radiation 
ahead again. This is equivalent to the secondary light source having been formed in the light modulation 
layer 53. Thus, a reflected ray 175 carries out incidence to the light modulation layer 53 again, and calls 
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secondary dispersion, a call, and its light the secondary scattered hght for being scattered about. 
[0131] The luminance distribution of the re-outgoing radiation light from the light modulation layer 53 
serves as the symmetry of revolution centering on the minute field 172. The luminance distribution of 
re-outgoing radiation light serves as the optical ring 181 shown in ( drawing 18 ). 
[0132] Outgoing radiation of the optical ring 181 is carried out from the minute field 172, it is reflected 
by the outgoing radiation side 176 and the critical angle theta, and it appears near the location which 
retums to the light modulation layer 53 again. Also intuitively [ this ] from light turning into the 
transmitted hght 174 and there being few generating rates of the reflected light of a sufficiently larger 
angle than a critical angle at the time of below a critical angle, it is guessed. Now, since the refractive 
index n of a substrate 179 of 1 .52, then the refractive index of air is 1.0, the critical angle theta becomes 
theta=sin-l(l/n) =sin-l(l/1.52) =42 degree. 

[0133] As shown in ( drawing 18 ), when the thickness of a substrate 179 is comparatively thin, 
diameter 2r of the optical ring 181 is smaller than the diagonal length d of the effective viewing area 
182. Therefore, since the optical ring 181 is generated in the effective viewing area 182, display contrast 
is reduced. As shown in ( drawing 19 ), when the thickness of a substrate 179 is thick, diameter 2r of the 
optical ring 181 becomes larger than the diagonal length d of an effective viewing area. That is, 
incidence of the reflected light 175 is carried out to the optical absorption film 171 formed in fields other 
than an effective viewing area (it is henceforth called an invaUd field), and it is absorbed. A black 
coating etc. is illustrated in the optical absorption fihn 171. 

[0134] The conditions to which the diameter of the optical ring 181 becomes larger than the diagonal 
length d of an effective viewing area are the thickness of a substrate 179 1, then [0135] 
[Equation 13] 

t 1 , 

— ^— vn 1 



[0136] It comes out. It will be set to t/d**0.3 if n= 1.52 is substituted for (several 13). The result of 
having actually confirmed the effect is shown in ( drawing 27 ). As shown in ( drawing 27 (a)), a parallel 
ray is irradiated at a panel, and the brightness of a light modulation layer is measured from an outgoing 
radiation side. Thickness t of the outgoing radiation side substrate 179 of brightness B is to the diagonal 
length d of an effective viewing area at the very thin time. Specifically, it is t= 1 (mm) to d= 55 (mm). 
Be is the brightness when changing the substrate thickness t. ( Drawing 27 (b)) makes an axis of 
ordinate a brightness ratio (Be/B), and makes the horizontal axis relative substrate thickness (t/d). It 
becomes fixed from ( drawing 27 (b)) at t/d=0.3, and it turns out at the time of t/d<0.3 that the lowering 
rate of a brightness ratio (Be/B) is large. 

[0137] It is shown that that a brightness ratio is small has high display contrast. According to ( drawing 
27 (b)), more than t/d=0.25-0.3 is enough as the improvement effect in contrast, and it tiims out that 
t/d=0.15 which are 1/2 of previous t/d are a practical use region. Therefore, at the time of the refractive 
index n= 1.52 of a substrate, as for t/d, 0.15 or more are desirable, and fiirther (t/d) 0.3 or more are 
desirable. Even if it is 1/2 of the conditions of (several 13) from the above thing, it is convenient 
practically. Therefore, thickness t of a substrate 179 and the relation of the diagonal length d of an 
effective viewing area should just fill the following (several 14). 
[0138] 

[Equation 14] 



1 



8 



[0139] If the scattered light which came out of a certain pixel carries out incidence also to the pixel 
which should serve as a black display essentially at other pixels, since the secondary light source by 
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diffuse reflection will be formed there, the brightness of the pixel which should serve as a black display 
essentially will become high. Display contrast can be improved if this secondary scattered light is 
absorbed in the black coatings 171. This invention realizes this technical thought in transparence 
substrate 212 grade. 

[0140] As mentioned above, although the point that the trouble that the contrast of the projection image 
of the projection mold indicating equipment using the indicating equipment which becomes irregular by 
light scattering as a light valve is not good has the small dispersion property of the light modulation 
layer 53 is also one of the causes, the above-mentioned mechanism is the cause. Lifting of the brightness 
by the secondary scattered hght becomes small, so that thickness t of the outgoing radiation side 
substrate 179 becomes thick. Therefore, if thickness of the outgoing radiation side substrate 179 is 
thickened, the contrast of a display image will improve. 

[0141] Although it is explanation about the outgoing radiation side substrate 179, incidence is carried 
out to the minute field 172, it discusses that the same is said of the light reflected in the incidence side, 
and the above explanation is ****. That is, the reflected light retums to the optical plane of incidence of 
the incidence side substrate 178. In this case, if thickness of the incidence side substrate 178 is 
thickened, generating of the secondary scattered light can be prevented. Since it is explained in more 
detail by Japanese Patent Application No. No. 145297 [ four to ], please refer to the above description. 
[0142] Next, the case where the outgoing radiation side of the outgoing radiation side substrate 179 is a 
concave surface is explained. A thin parallel light is irradiated from an incidence side only to the minute 
field 172 centering on the point A in a viewing area without impressing voltage to the light modulation 
layer 53, as construction material of the outgoing radiation side substrate 179 is made the same, and only 
the outgoing radiation side 176 is changed into a concave surface and shown in ( drawing 20 ). Since 
considering the beam of light which comes out of the point A on the light modulation layer 53, reflects 
the point B on a concave surface 176, and carries out incidence to the point C on the light modulation 
layer 53 the incident angle of the beam of light which carries out incidence to Point B when the outgoing 
radiation side 1 76 changes to a concave surface fi*om a flat surface becomes large, diameter 2r of the 
optical ring 181 becomes large. Therefore, by changing the outgoing radiation side 176 of the outgoing 
radiation side substrate 176 into a concave surface from a flat surface, the brightness of re-outgoing 
radiation light can be reduced and the contrast of a display image can be raised. When the outgoing 
radiation side of the outgoing radiation side substrate 179 is a concave surface, this means that the effect 
of the improvement in contrast is large as compared with the case where an outgoing radiation side is a 
flat surface, even if the main thickness t is thin. Therefore, it is not restrained by (several 14). 
[0143] 212 is a transparence substrate and optical coupling is carried out to the opposite substrate 12 and 
the array substrate 11. Ultraviolet curing mold adhesives are illustrated as an optical coupling material. 
Said adhesives have many things near the refractive index of the glass which constitutes the opposite 
substrate 212, and they are enough for this use. Moreover, not the thing limited only to ultraviolet curing 
mold adhesives but transparence silicone resin etc. can be used. Liquids, such as EBOKISHI system 
transparence adhesives and ethylene glycol, etc. can be used for others. In case the point that it should 
mind pastes up the transparence substrate 212 on opposite substrate 12 grade, it is making it air not mix 
in an optical coupling layer. If there is an air space, the abnormalities in image quality will be produced 
according to a refractive-index difference. In addition, it calls it optical coupling to combine optically 
the transparence substrate 212 and opposite substrate 12 grade. 

[0144] As for the transparence substrate 212, it is desirable to use the glass substrate of the same 
construction material as the opposite substrate 12. Transparence resin, such as acrylic resin and 
polycarbonate resin, etc. can be used for others. The thing near the refi-active index of glass is obtained 
by these, it is comparatively cheap and the configuration of arbitration can be easily formed by press 
working of sheet metal etc. 

[0145] The optical absorption film 171 is formed in the side of the transparence substrate 212 using the 
black coating etc. As for said optical absorption film 171, it is desirable for it not to be limited to the 
side and to carry out rear-spring-supporter formation to the largest possible field to invahd fields other 
than the close outgoing radiation side of light. 
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[0146] The distance t from Men who touches the air of transparence substrate 212a to the light 
modulation layer 53 sets the refractive index n of a transparence board, and the overall diameter of the 
effective viewing area of a light modulation panel to d, and it is made to satisfy (several 14). 
[0147] ( Drawing 22 ) is the cross section of the display of this invention. On the opposite substrate 12, 
the counterelectrode 91 and the black matrix 221 are formed. The black matrix 221 is arranged so that 
TFT61, a gate signal line (not shown), and a source signal line (not shown) may be met. On the other 
hand, on the array substrate 11, the pixel electrode 51 and TFT221 are formed. Moreover, the 
protection-from-light film 222 is formed on TFT. The configuration which formed the insulator layer 
(not shown) as a protection-from-hght film 222 on the thin film configuration which made acrylic resin 
distribute carbon, or TFT61, and formed the metal thin film on it is illustrated. It prevents that the light 
scattered about within the liquid crystal layer 53 carries out incidence of the protection- from-Ught film 
222 to the semiconductor layer of TFT61. The display of the protection-from-Ught film 222 ( drawing 2 
( drawing 1 )) is also adopted. The circumference of the array substrate 1 1 and the opposite substrate 12 
is closed by closure resin 223, and macromolecule distribution liquid crystal as a light modulation layer 
53 is ****(ed) between said substrates. It is made for the central fibn t of transparence substrate 212b to 
satisfy (several 14) similarly. In addition, as stated also in advance, when the transparence substrate 212 
is a concave lens, it is not necessary to satisfy the conditions of (several 14). 
[0148] Next, the effect of the transparence substrate 212 is described further. When there is no 
transparence substrate 212, the incident light C scattered about in the light modulation layer 53 is shown 
by A2 and B-2. The scattered light A2 repeats an echo within the opposite substrate 12, and it carries out 
incidence to the light modulation layer 53 again. Since said incident light is scattered about again, it 
serves as the secondary light source and reduces display contrast. It reflects by Men who touches the 
array substrate 1 1 and air, and incidence of scattered-hght B-2 is carried out to the semiconductor layer 
of TFT61. The semiconductor layer of TFT61 is excited by said incident light, and a phot conductor 
phenomena generate it. Then, TFT61 will be in a leak condition and this will also cause display contrast. 

[0149] If the transparence substrates 212a and 212b are formed, the scattered light A2 and B-2 will be 
lost, and will serve as the scattered Hghts Al and Bl. Since the scattered lights Al and Bl are absorbed 
by the optical absorption film 171, there is also that no a phot conductor phenomena occur in becoming 
the secondary scattered light, and it can improve display contrast. 

[0150] ( Drawing 22 ) explained the transparence substrate 212 as a cylinder or board top. The 
transparence substrate 212 is good also as a plano-concave lens, as ( drawing 20 ) shows. Moreover, the 
configuration which combines a positive lens with said plano-concave lens is also considered. 
[0151] Many deformation can be considered in the display of this invention. The example of a 
configiuration of thinking as deformation is shown in - ( drawing 21 (a)) ( drawing 21 (k)). The right- 
hand side of all of a drawing is an incidence side, and the transparence substrate 212 and the plano- 
concave lens 214 are optically combined with the liquid crystal panel 21 1 by transparence adhesives. 
Moreover, the optical absorption film 171 is applied to the invalid field of the transparence substrate 212 
and a plano-concave lens 214. When using a plano-concave lens 214, a positive lens 213 can be 
combined. In addition, although it is good for the incidence side of a display to arrange a field lens in 
order to make the periphery of a projection image bright, when using a plano-concave lens 214 for the 
incidence side of a liquid crystal panel 211 and carrying out contiguity arrangement of the positive lens 
213 at the incidence side, the positive lens 213 will function as a field lens. 

[0152] ( Drawing 21 (a)) Good image display is obtained like [ any configuration shown in - ( drawing 
21 (k)) ] the above-mentioned example. In addition, even Men who touches air from the liquid crystal 
layer 53 of a display may be constituted from one material, and two or more materials may be combined. 

[0153] An antireflection film is formed in the optical outgoing radiation side or the optical plane of 
incidence of a plano-concave lens 214. The plano-concave lens 214 is produced by molding processing 
using acrylic resin. If molding processing has metal mold, since the same lens is producible, mass 
production nature is good. When it constitutes a projection mold display using the display of this 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/6/2004 



Page 19 of 29 



invention, it is in the condition which combined the plano-concave lens 214 grade, and the optical image 
on the light modulation layer 53 should just be made to carry out image formation on a screen. As 
shown in ( drawing 20 ), by constituting the transparence substrate 212 in a plano-concave lens, the 
thickness of the transparence substrate 212 cannot be based on (several 14), but can fully prevent the 
secondary scattered light by thin thickness. 

[0154] for example, ( drawing 21 (k)) — **** ~ a positive lens 213 approaches a plano-concave lens 
214, and it is arranged. The radius of curvature of one convex of a positive lens 213 is equal to the 
radius of curvature of the concave surface of a plano-concave lens 214. The thin air gap is prepared 
between said concave surfaces and convexes. The antireflection film is vapor-deposited by the concave 
surface of a plano-concave lens, and both the convexes of a biconvex lens. When it constitutes a 
projection mold display using the display of this invention like the point, it is in the condition which 
combined the plano-concave lens 214 and the positive lens 213, and is made to carry out image 
formation of the projection lens on the optical image screen on the light modulation layer 53. 
[0155] Display contrast improves, so that the light valve which has the light modulation layer 53 which 
forms an optical image as change of a light-scattering condition like macromolecule distribution liquid 
crystal has a light modulation layer close to a full dispersion condition. 

[0156] As for the diagonal length d of the substrate thickness t and an effective viewing area, it turned 
out that there is important relation as mentioned above. It discovered that the prevention effect of the 
secondary scattered light could be improved substantially by our advancing examination further and 
carrying out the dispersion property of the light modulation layer 53 to beyond a predetermined value. 
[0157] In ( drawing 17 ), scattered-light 173a reflects in respect of [ 176 ] outgoing radiation, incidence 
is again carried out to the light modulation layer 53, and secondary dispersion arises. If the dispersion 
property of the light modulation layer 53 is bad, it will be hard to produce secondary dispersion. That is, 
it does not become the secondary light source. 

[0158] If the light modulation layer 53 becomes close to a full dispersion condition, the generating rate 
of secondary dispersion will also increase. Therefore, it becomes indispensable that thickness t of the 
outgoing radiation side substrate 179 satisfies the conditions of (several 14). this invention persons are 
in voltage the condition of not impressing, about various experiments at a repeat and the light 
modulation layer 53, and G shown in the time (several 15) of setting to B the brightness which measured 
[ substrate / 179 / incidence side ] the illuminance of the incident light to the minute field 172 from the 
minute field 172 from L and the outgoing radiation substrate 179 checked preferably that the prevention 
effect of the secondary scattered light was remarkable 1 .5 or less at the time or less of 1 .0. In addition, in 
(several 15), pi is a circular constant. 
[0159] 

[Equation 15] 

n B 

G = 

L 

[0160] Hereafter, the antecedent basis of making G of (several 15) or less into 1.5 is explained. For that 
purpose, the assesment method of the property of the light modulation layer 53 must be explained. 
( Drawing 23 ) And ( drawing 24 ) it is explanatory drawing of the assesment method of the property of 
a light modulation layer. 

[0161] ( Drawing 23 ) It sets, 211 is a display in the condition of not attaching the transparence substrate 
212, and 224 is the display 214 which attached the transparence substrate 212 in the display 211 
( drawing 24 ). 231 is ttie parallel light light source and irradiates the light of abbreviation parallel Hght 
at a display. 232 is a luminance meter and measures the brightness of the minute field of the light 
modulation layer 53. 

[0162] Displays 21 1 and 224 are irradiated from the parallel light light source 231. A luminance meter 
232 measures the brightness of the minute field of a light modulation layer, changing an angle theta. In 
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addition, the sufficiently long distance x is taken. Because, it is for preventing that a difference arises 
with the thickness of a transparence substrate in the optical distance of x of ( drawing 23 ) and ( drawing 
24 ). Said measurement result is shown in ( drawing 25 ). 251 is the (brightness B)-angle (theta) curve (it 
is hereafter called a B-theta curve) of the display of ( drawing 24 (a)), and 252 is the B-theta curve of the 
display of ( drawing 24 (b)). In the display of ( drawing 24 (b)), it txims out that brightness (B) falls. 
This cause is because the secondary scattered light is controlled by the transparence substrate 212. The 
difference of the B-theta curves 251 and 252 becomes so large that the dispersion property of the light 
modulation layer 53 becomes good. 

[0163] Panel gain (G) is calculated by (several 15) using the brightness B at the time of theta= 0 times, 
and the illuminance L measured by the optical plane of incidence of a light valve with the above- 
mentioned B-theta curve. 

[0164] Next, the ratio of the brightness Bl of the display of ( drawing 23 ) at the time of theta= 0 and 
brightness B-2 of the display of ( drawing 24 ), B-2 / Bl is taken, and the brightness lowering rate D 
(=B-2 / Bl) is calculated. It becomes an inclination that the related curve (it is hereafter called a D-G 
curve) of said brightness lowering rate D and panel gain G is drawn ( drawing 26 ). 
[0165] At ( drawing 26 ), the panel gain G has a small brightness lowering rate (D) at 1.5 or more, and 
the panel gain G shows rapidly that a brightness lowering rate (D) becomes large or less by 1.0. That is, 
as for the panel gain G, carrying out to 1 .5 or less is desirable, and it is desirable to carry out to fiuther 
1.0 or less. 

[0166] Contrast CR is shown by the following (several 16) when a projection mold indicating equipment 
is constituted using the indicating equipment of this invention as a Ught valve. 

[0167] 

[Equation 16] 

(2 F )»T 

C R = 

G 

[0168] In (several 16), the panel gain G is searched for by (several 15). Moreover, it is the permeability 
of light when, as for F, the vahdity F number (henceforth referred to as FNo) of a projection lens was 
impressed to the light modulation layer 53 of a light valve and, as for T, the maximum voltage is 
impressed. Said permeability T is usually 0.7-0.9. It is the reflection factor of ITO which constitutes a 
counterelectrode, the rate of the absorption of light of a light modulation layer, etc. to reduce 
permeabiUty. 

[0169] (Several 15) About derivation, explanation is somewhat required (several 16). first (several 15) ~ 
******** - it explains. I will explain reaching here (several 16) (several 15) briefly. 
[0170] Incidence of the parallel light is carried out to the light modulation layer 53 of a display, and the 
illuminance of the light modulation layer 53 at that time is set to L. Brightness B does the division of 
said illuminance L by the circular constant pi. Moreover, the brightness lowering rate by light scattering 
of the hght modulation layer 53 is defined as panel gain G. The panel gain G becomes so small that a 
dispersion property is good. The brightness B of the above thing to the light modulation layer 53 is 
[0171]. 
[Equation 17] 

G Lr 

B = 

n 

[0172] It becomes. (Several 17) It can be found if a formula is transformed (several 15). Next, (several 
16) is explained. FNo projects the emitter of brightness BO on a screen (image surface) with the 
projection lens of F. The screen illuminance (image surface illuminance) L is [0173] from a general 
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optical theoretical formula. 
[Equation 18] 

L = 

4 F ' 

[0174] It comes out. The brightness of a panel is B=GL/pi from (several 17). Therefore, the brightness B 
of the light modulation layer 53 in case the light modulation layer 53 is in a light-scattering condition 
substitutes (several 18) for (several 17), and is [0175]. 
[Equation 19] 

G B 0 

B = 

4 F ' 

[0176] It becomes. The brightness Bt of T, then the hght modulation layer 53 is the light transmittance 
when the light modulation layer 53 is in a transparence condition [0177] 
[Equation 20] 

B T — B 0 T 

[0178] It becomes. Since it is the ratio of B (black display) and BT (white display), the display contrast 
CR is [0179]. 
[Equation 21] 

B T 4 F 'T 

C R = = 

B G 

[0180] A next door and (several 16) can be found. In panel gain G= 0.5, it is a value when a 
transparency mold light modulation panel changes into a perfect diffusion condition. At the time of G= 
0.5, if a brightness lowering rate is 0.5, it is shown that effectual panel gain is set to 0.5x0.5=0.25. 
Henceforth, the panel gain which took the brightness lowering rate D into consideration according to the 
secondary dispersion prevention effects, such as a transparence substrate, is called effective panel gain 
G'. 

[0181] The brightness lowering rate D becomes [ the panel gain G ] large preferably 1.5 or less at the 
time or less of 1.0, and effective panel gain G* becomes small. Since said effective panel gain G' can be 
reset with G=G' in (several 16), it can improve display contrast. 

[0182] In order to make panel gain G or less into 1.5, the dispersion property of the light modulation 
layer 53 must be changed into a perfect diffusion condition more. As a method put close to a perfect 
diffusion condition, it is the method of raising a dispersion property by material development of (1) light 
modulation layer 53. (2) There is the method of thickening thickness of the light modulation layer 53. 
Material development is not so easy, although the method of (1) is desirable since it does not change the 
thickness and driver voltage of the Ught modulation layer 53 and improves a dispersion property. Since 
the method of (2) only thickens thickness, it is easy. However, the voltage which takes a light 
modulation layer to change into a transparency condition becomes high, so that thickness is thickened. 
The ratio of the polymer of macromolecule distribution liquid crystal and liquid crystal is about 4:6 as 
an example, and when a pneumatic liquid crystal is used for hquid crystal and Hquid crystal thickness is 
12 (micrometer), the panel gain G is about 1.8 and driver voltage is 6 (V). the time of Hquid crystal 
thickness being 20 micrometers — panel gain ~ it was about [ G = ] about 0.8, and driver voltage was 10 
(V). An example of the relation between driver voltage V and the panel gain G is shown in ( drawing 
28). 
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[0183] There is constraint called less than **6-7 (V) as one rule of thumb of applied voltage. One cause 
of this constraint is the problem of the actuation capacity of the source drive IC 15 which outputs the 

video signal to a pixel electrode. 

[0184] If it is going to make panel gain G or less into 1.5, driver voltage needs driver voltage more than 
9 (V) more than 7 (V) to make panel gain G or less into 1 .0. ( Drawing 1 ) Or ( drawing 2 ) if the 
actuation method of the display of shown this invention and the display of this invention is used, it is 
easy to impress the voltage of 10 (V) degrees to the liquid crystal layer 53. therefore — or ( drawing 1 ) 
( drawing 2 ) ~ etc. - since driver voltage is made by forming the stripe-like electrode 14 more than 10 
(V), panel gain G is made to 1 .5 or less. Furthermore, the reduction effect of effective panel gain G* can 
be acquired by carrying out optical coupling of the transparence substrate 212 as shown in ( drawing 
22 ) to a panel. That is, the display of this invention can reaUze good display contrast. If the 
configuration of a stripe-like electrode is not adopted with a natural thing but ** can also realize 1.5 or 
less panel gain, good display contrast is realizable. Moreover, the configuration shown in ( drawing 9 ) 
can also impress high tension to the liquid crystal layer 53, and can realize good display contrast. 
[0185] ( Drawing 1 ) etc. — by adopting the configuration which has the stripe-like electrode 14 so that it 
may be shown, high tension can be impressed now to the liquid crystal layer 53. High-tension 
impression of an about [ lOV ] is realizable with a preceding paragraph gate method although there is 
some difficulty ( drawing 6 (b)), as shown. However, since the applied voltage to a gate signal line 
becomes high, the deterioration by pressure-proofing of TFT61 may be produced. The deterioration by 
pressure-proofing is not produced in the display of ( drawing 1 ). 

[0186] The representative circuit schematic of a preceding paragraph gate method is shown by ( drawing 
8 ). However, it is unnecessary and the opposite drive circuit 16 uses the stripe-like electrode 41 as the 
counterelectrode 91 (not shown) common to all pixels. 

[0187] ( Drawing 12 ) is explanatory drawing for impressing high tension to the liquid crystal layer 53 
with the configuration of ( drawing 8 ). It is the gate vohage waveform of the preceding paragraph in 
which a continuous line forms the voltage waveform of the gate of TFT61 in, and a dotted line forms a 
capacitor 64. immediately after TFT61 OFF - running - only voltage dVl and dV4 falls, and only dV2 
and dV5 are compensated with the compensation voltage Ve (+) shown by the dotted line below, and Ve 
(-), respectively. Bias only of positive/negative V* (+) and V* (-) is carried out to the symmetry a center 
[ the center Vsc of the opposite voltage Vt set as the same potential, and a signal level ]. 
[0188] The gate drive IC 14 outputs the signal of 4 level with two Ve(s) (+) which are usually generated 
with the parasitic capacitance of TFT61 in addition to the TFT61 on-ofiF level of actuation and which run 
and compensate voltage, and Ve (-). The potential center of a source signal, the potential center of pixel 
potential, and opposite potential (immobilization) can drive with this potential by medium level 
optimization of two compensation voltage. 

[0189] Moreover, the amplitude between two compensation voltage (V*=Ve(+)+Ve(-)) is effective in 
impressing bias voltage to liquid crystal 53. If this is set as an optimum value, contrast sufficient with 
the peak swing 6 of a source signal (V) can be acquired. For example, if **4 (V) part bias is carried out 
by Ve(+)+Ve(-) in order to impress the voltage of 10 [ **] (V) to liquid crystal 53, the peak swing of a 
source signal Une is good at 6 (V). The above actuation methods are called bias actuation. 
[0190] IH opposite reversal actuation is raised as a method that high tension can otherwise be 
comparatively impressed to the liquid crystal layer 53. Said actuation reverses the polarity of the 
potential of a counterelectrode 91 at the same time it writes a signal in a party's pixel train at every 1 
horizontal-scanning period (IH). Although there are a point that the power consumption of a 
counterelectrode becomes large, and a defect that the life of a panel becomes short, it is also possible to 
adopt IH opposite reversal actuation as an actuation method of the display of this invention. 
[0191] As mentioned above, the way (bias actuation, IH opposite reversal actuation) do not adopt the 
configuration of the stripe-like electrode 14 but ** also impresses comparatively high voltage to the 
liquid crystal layer 53 exists. Good display contrast is realizable by satisfying the configuration 
illustrated to the above-mentioned actuation and ( drawing 21 ), and the conditions of G< 1.5 of (several 
15). 
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[0192] In the display of this invention, since a polarizing plate is not used for light modulation, a bright 
display is realizable. Moreover, a high contrast display is realizable with the effect of adopting the 
configuration which can impress high tension to the liquid crystal layer 53 easily, or the transparence 
substrate 179. It cannot be overemphasized that the configuration which can impress high tension with a 
natural thing is adopted, and display contrast can be further improved according to both prevention 
effect of the secondary scattered light of the transparence substrate 179. 

[0193] The transparence substrate 179 has the secondary scattered-light prevention effect. However, if it 
is fully going to obtain the profit of the secondary dispersion prevention effect, it is necessary to make 
panel gain G or less into 1 .5 preferably 1 .0 or less. Although the back explains, also in order to acquire 
practically sufficient contrast CR, the panel gain G needs to realize 1.5 or less. If it is going to realize 1.5 
or less for Panel G, the voltage more than at least 7 (V) must be impressed to the liquid crystal layer 53. 
( Drawing 1 ) etc. the indicating equipment of shown this invention can impress high tension to the 
liquid crystal layer 53, without enlarging signal amplitude of the source drive circuit 15, since the stripe- 
like electrode 14 is formed. 

[0194] As mentioned above, on these descriptions, it thinks greatly and there is a publication of 
invention of three displays. The display which the display with which the 1st formed the stripe-like 
electrode, and the 2nd have the transparence substrate 179, and realized panel gain G< 1.5, and the 3rd 
are the displays which combined the 1st and the 2nd display. 

[0195] Hereafter, the projection mold display of this invention is explained, referring to a drawing. 
( Drawing 32 ) is the block diagram of the projection mold display of this invention. However, the 
component unnecessary to explanation is omitted. 

[0196] In ( drawing 32 ), 321 is condensing optical system and arranges the metal hahde lamp or xenon 
lamp as a concave mirror and an optical generating means inside. As for said lamp, the arc length uses 
the following [ 6 (mm) ] more than 3 (mm). A metal halide lamp is the thing of 250 (W) classes, the arc 
length is the thing of abbreviation 6.5 (mm) and 150 (W) classes, and the arc length is abbreviation 5 
(mm). A concave mirror is designed to a proper value in accordance with the arc length of a lamp. A 
concave mirror uses an ellipsoid mirror or a paraboUc mirror. 322 is a UVIR cut-off filter which reflects 
infrared radiation and ultraviolet rays and makes only owner **** penetrate. Moreover, the dichroic 
mirror (hereafter referred to as BDM) which 323a makes reflect B light, the dichroic mirror (hereafter 
referred to as GDM) which 323b makes reflect G light, and 323c are dichroic mirrors (hereafter referred 
to as RDM) made to reflect R light. In addition, arrangement of BDM323a to RDM323c is not limited in 
order of this drawing. Moreover, it cannot be overemphasized that the last RDM323c may be reset to a 
total reflection mirror. 

[0197] 212 — or ( drawing 1 ) ( drawing 2 ) it is the display of shown this invention. In addition, when 
using macromolecule distribution liquid crystal for the light modulation layer 53, as compared with the 
light modulation layer 53 which modulates other G and B light for the light modulation layer 53 which 
modulates R light, it is large in water drop-like liquid crystal particle diameter, or liquid crystal 
thickness is thickened and is constituted. This is because a dispersion property falls and contrast 
becomes low, so that light becomes long wavelength. The particle diameter of water drop-Uke hquid 
crystal is controllable controlling the ultraviolet-rays light when carrying out a polymerization, or by 
changing the material of construction. Liquid crystal thickness can adjust the diameter of a bead of the 
Uquid crystal layer 53 by changing. It is the aperture which 324 extracts a lens, and a projection lens and 
325 extract 326, and **. In addition, projection optical system consists of 324, 325, and 326. In addition, 
aperture 325 is illustrated on explanation of actuation of a projection mold display. What is necessary is 
just to consider it as what is contained in the function of a projection lens, since aperture 325 specifies 
the converging angle of a projection lens. That is, if FNo is large, it is possible that the bore diameter of 
aperture 325 is small. In order to obtain a high contrast display, FNo of a projection lens is so good that 
it is large. However, if it becomes large, the brightness of a white display will fall. 
[0198] Hereafter, actuation of the projection mold display of this invention is explained. In addition, 
about each modulation system of R, G, and B light, since it is the same actuation mostly, it raises to an 
example and the modulation system of B light is explained. First, the white Ught is irradiated firom the 
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condensing optical system 321, and a part for B Mitsunari of this white Ught is reflected by BDM323a. 

Incidence of this B light is carried out to display 212a. Display 212a controls dispersion and the 
transparency condition of light which carried out incidence with the signal impressed to the pixel 
electrode to be shown in ( drawing 38 (a) and (b)), and modulates light. 

[0199] The scattered light is shaded by aperture 325a. Parallel light or the Ught in a predetermined angle 
passes aperture 325a. AmpUfication projection of the modulated light is carried out by projection lens 
326a at a screen (not shown). A part for B Mitsunari of an image is displayed on a screen as mentioned 
above. Similarly, display 212b modulates the light for G Mitsunari, and display 212c modulates the light 
for R Mitsunari. A color picture is displayed on a screen by the light which three displays modulated. 
( Drawing 35 ) is the projection mold display which reset the display 212 of ( drawing 32 ) to the display 
224 shown in ( drawing 21 ). Since other configurations are the same as that of ( drawing 32 ), 
explanation is omitted. However, in the case of plano-concave lens 214 grade, the transparence substrate 
212 of a display 224 forms projection optical system in consideration of whenever [ angle-of-refraction / 
of said lens ] etc. in addition, the display 224 - or ( drawing 17 ) ( drawdng 21 ) it cannot be 
overemphasized that what is shown may be used. 

[0200] Although ( drawing 32 ) is a method which carries out ampHfication projection with three 
projection lenses 326 at a screen, there is also a method which carries out amplification projection with 
one projection lens. The block diagram is shown in ( drawing 33 ). In addition, Displays 212R, 212G, 
and 212B use what was used by ( drawing 32 ), and the same thing. 

[0201] Here, in order to give explanation easy, let the display which displays the image of G light for 
212G, the display which displays the image of R light for 212R, and 212B be the displays which display 
the image of B light. Therefore, the wavelength of the light which penetrates and reflects each dichroic 
mirror is as follows. Dichroic mirror 332a reflects R hght, and penetrates G hght and B light. Dichroic 
mirror 332c reflects G light, and makes R light penetrate. Dichroic mirror 332b penetrates B light, and 
reflects G light. Moreover, dichroic mirror 332d, B Ught is reflected and G Ught and R light are 
penetrated. 

[0202] It is reflected by total reflection mirror 331a, and the light by which outgoing radiation was 
carried out from the metal halide lamp is changed in the direction of light. Next, as for said light, the 
light of the wavelength of an ultraviolet-rays field and an infrared field is cut by the UVIR cut-off filter 
332. The light which had ultraviolet rays and infrared radiation cut is separated into the optical path of 
R-G-B Ught in three primary colors by dichroic mirrors 332a and 332b, G Ught is set to field lens 333G, 
and R Ught sets incidence of the B Ught to field lens 333B at field lens 333R. Each field lens 333 
condenses each Ught, and a display 212 changes the orientation of liquid crystal corresponding to a 
video signal, respectively, and it modulates light. Thus, the modulated R-G-B light is compounded with 
dichroic mirrors 332c and 332d, and ampUfication projection is carried out with the projection lens 334 
at a screen (not shown). 

[0203] ( Drawing 36 ) is the projection mold display which reset the display 212 of ( drawing 33 ) to the 
display 224 shown in ( drawing 21 ). Since other configurations are the same as that of ( drawing 33 ), 
explanation is omitted. However, in the case of plano-concave lens 214 grade, the transparence substrate 
212 of a display 224 designs the projection lens 334 in consideration of whenever [ angle-of-refraction / 
of said lens ] etc. in addition, the display 224 - or ( drawing 17 ) ( drawing 21 ) it cannot be 
overemphasized that what is shown may be used. 

[0204] ( Drawing 34 ) is the block diagram of one example of the projection mold display of a reflective 
mold. 345 is the display of a reflective mold. ( Drawing 1 ) etc. - if the pixel electrode 51 of the shown 
display is formed as a reflector using a metal thin film etc., the display of a reflective mold is realizable. 
The light source 341 consists of lamp 341a, concave mirror 341b, and UVIR cut-off filter 341c. Lamp 
341a is a metal haUde lamp. Concave mirror 341b is glass and vapor-deposits the multilayer which 
reflects the light in a reflector and reflects infrared light. The light contained in synchrotron orbital 
radiation from lamp 341a is reflected according to the reflector of concave mirror 341b. Infrared 
radiation and ultraviolet rays are removed by filter 341c, and the reflected light which carries out 
outgoing radiation from concave mirror 341b carries out outgoing radiation. 
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[0205] The projection lens 342 consists of 1st lens group 342b by the side of a display 345, and 2nd lens 
group 342a by the side of a screen, and the flat-surface mirror 343 is arranged between 1st lens group 
342b and 2nd lens group 342a. After the scattered light which carries out outgoing radiation from the 
pixel in the photograph center of a display penetrates 1st lens group 342b, incidence of it is carried out 
to 2nd lens group 342a, without abbreviation one half s carrying out incidence to the flat-surface mirror 
343, and the remainder carrying out incidence to the flat-surface mirror 343. 45 degrees of radiation of 
the reflector of the flat-surface mirror 343 lean to the optical axis 346 of the projection lens 342. 
[0206] It is reflected by the flat-surface mirror 343, and the light from the light source 341 penetrates 1st 
lens group 342b, and it carries out incidence to a display 345. The reflected light from a display 345 is 
penetrated in order of 1st lens group 342b and 2nd lens group 342a, and reaches a screen 347. The beam 
of light which comes out from the center of drawing of the projection lens 342, and faces to a display 
345 is used as the tele cent rucksack so that incidence may be carried out almost at right angles to the 
Hquid crystal layer 53 that is,. 

[0207] Here, in order to give explanation easy, the display which modulates G light for 345b, the display 
which modulates B light for 345c, and 345a are explained that it is the display which modulates R light. 
[0208] In ( drawing 34 ), although 344 is a dichroic mirror, this is making the color composition system 
and the color separation system serve a double purpose. The white light by which outgoing radiation 
was carried out from the light source is bent by the flat-surface mirror 343, and carries out incidence to 
the 1st group of the projection lens 342. Under the present circumstances, unnecessary B light and R 
Ught are cut by filter 341c. The band of filter 341c is 430nm - 690nm in the value of half-value width. 
Henceforth, in case the band of hght is described, it expresses with half-value width. Dichroic mirror 
344a reflects G light, and makes R light and B light penetrate. G light is band-limited by dichroic mirror 
344c, and carries out incidence to display 345b. The band of G light is set to 510-570nm. On the other 
hand, dichroic mirror 344b reflects B light, and makes R light penetrate. B light is set to display 345c, 
and incidence of the R light is set to display 345a. 

[0209] The band of 430nm - 490nm and R hght of the band of B light which carries out incidence is 
600nm - 690nm. According to each video signal, an optical image forms a display as change of a 
dispersion condition. Color composition is carried out with a dichroic mirror 344, incidence of the 
optical image formed with the display is carried out to the projection lens 342, and ampUfication 
projection is carried out on a screen 347. In addition, bands, such as such R and G, and B light, are 
values almost common to the projection mold display of this invention. 

[0210] ( Drawing 37 ) is the projection mold display which reset the display 345 of ( drawing 34 ) to the 

display 371. Optical coupling of the transparence substrate 179 is carried out to the optical plane of 
incidence of an indicating equipment 345. Since other configurations are the same as the configuration 
of ( drawing 34 ), explanation is omitted. 

[021 1] Thus, if the display of a reflective mold is used ( drawing 32 ) ( drawing 33 ), as compared with a 
projection mold display, contrast is also good, a pixel numerical aperture is also high, and a bright 
display can be performed. Since there is moreover no obstruction in the rear face of a display, panel 
cooling is easy. For example, forced-air cooling from a rear face can be performed easily, and a heat 
sink etc. can be easily attached in a rear face. 

[0212] In the projection mold display of this invention, although a dichroic mirror separates into a light 
of R light, G light, and B light in three primary colors, it may not limit to this and a die clo IKKU filter, 
a dichroic prism, etc. may be used. 

[0213] Hereafter, the common matter of the projection mold display of this invention is explained. First 
of all, sequential explanation is given about a matter required for layout about the arc length and power 
consumption of a lamp, panel size, contrast, etc. 

[0214] If the liquid crystal layer 53 of a display is driven on the voltage of **10V, it is possible to 
produce a G= 0.8 or less panel gain thing. If installation and the brightness lowering rate D are taken 
into consideration for transparence substrate 179 grade on the panel of panel gain G= 0.8, an about 
[ effective panel gain G -0.5 ] thing can be obtained. Contrast CR is shown by the degree type when a 
projection mold display is constituted using the display of effective panel gain G*. 
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[0215] 

[Equation 22] 

(2 F )'T 

C R = 

G ' 

[0216] What graph-ized relation between FNo and display contrast from (several 22) is shown in 

( drawing 31 ). However, it is referred to as T= 0.75. . 

[0217] If it is more than CR=150 and 7 or more with [ the effective F value of projection optical 
system ] five [ or more ], it will become more than CR=250 from (several 22). 
[0218] Power consumption is in the important item for commercializing a projection mold indicating 
equipment as home television. In the present accepting-reality television for home use corresponding to 
NTSC, it is less than [ 200W ] in a 30 inch class. Although the projection mold indicating equipment of 
this invention sets implementation of a big screen display as the commercialization aim much more than 
the present NTSC accepting-reality television, power consumption must be too made into less than 
[ 300W ]. Power consumption of a lamp must be preferably made into about 150W below 250W, if the 
power consumed in a video-signal processing circuit etc. is taken into consideration. 
[0219] The problem of the arc length is also in constraint of a lamp. Metal halide lamp 250W which 
Matsushita Electronics Industry, Inc. is developing are the arc length 6.5 (mm). Moreover, the metal 
halide lamp which the Iwasaki Electric Co., Ltd. is developing has the thing of arc length 5.0 (mm) 
strength by 150W. The arc brightness of these lamps is about 1.2x108 (nt). A lamp hfe becomes short 
although arc brightness will rise, if power consumption of a lamp is fixed and the arc length is 
shortened. 

[0220] Since exchange of a metal halide lamp cannot be easily performed supposing it introduces a 
projection mold display as home television, the reinforcement of a lamp is important. Although the 
metal halide lamp of the arc brightness 1.2x108 (nt) is in the inclination of reinforcement gradually, 
now, there is no prospect which makes it a short arc and can realize reinforcement. 
[0221] Next, it takes into consideration about the optical angle of divergence (FNo) of the illumination 
hght. In addition, the optical angle of divergence of the illumination light is F number (FNo) of the light 
which carries out incidence to a display. As an assumption, (1) light- valve side and a screen side are 
treated as homogeneity lighting distribution. 

(2) Make the arc emitter of a lamp into length dL and the perfect diffusion cylinder light source of a size 
dW. 

(3) When referred to as screen attainment light system phiS and lamp totaHuminous-flux phiL, the light 
transmission effectiveness t and the capacity eta condensing [ optical ] are used, and it is referred to as 
phiS=t-eta-phiL. However, the value and the capacity eta condensing [ optical ] for the light 
transmission effectiveness t to be decided by color separation effectiveness, such as interface loss, 
permeability of a liquid crystal panel, and a dichroic mirror, are the capacity which optical system can 
condense, when it is made into light transmission effectiveness t= 1 .0. 

[0222] When its attention is paid to the flux of light, the screen illuminance ES is shown by (several 23) 
in the total luminous flux of a lamp, when d (m) and an area coefficient are set to K (at the time [ K=0. 
when the screen size of a panel is 4:3 ] of 48 and 16:9 K= 0.43) and eta and light transmission 
effectiveness are set [ phiL (Im) and the effective diagonal length of a panel / magnifying power ] to t for 
m and capacity condensing [ optical ]. 
[0223] 

[Equation 23] 

t 7? 0 L 

E s = 

m *K D 
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[0224] On the other hand, it is shown if screen illuminance ES' sets the effective F value of BL (nt) 
illumination light to FO for emitter brightness paying attention to emitter brightness (several 24). 
[0225] 

[Equation 24] 

71 B L t 

E s* = 

4 m ^ F 0 * 

[0226] Moreover, the brightness BL of an emitter is shown by (several 25), when emitter effective 

length is set to dW and it sets emitter effective width to dL. 

[0227] 

[Equation 25] 

0 L 

B L = 

TT ' d L d W 

[0228] It is above (several 23) (several 24), and (several 25) the validity FNo of the illumination light 

(FO) is shown by (several 26). 

[0229] 

[Equation 26] 

K D ' 

F 0^ = 

4 /r 77 d W d L 

[0230] If the converging angle (FNo) of a projection lens does not carry out abbreviation coincidence of 
the angle of divergence (FNo) of the light of the illumination light, the rate for Mitsutoshi falls. This is 
because FNo receives constraint in the larger one. FNo of the illumination Ught of the projection mold 
display of this invention and FNo of a projection lens are made in agreement. 

[0231] ( Drawing 30 ) shows the relation between the effective F value of the illumination light, the arc 
length of a lamp, i.e., emitter length, and the diagonal length d of a panel. ( Drawing 30 ) is computed 
using (a formula 9). In addition, it is referred to as k= 0.43 and eta= 0.5. Moreover, the arc length is 
based on 150 (dW=2(mm) dL=5(mm of W) and an arc length 5 (mm) lamp). Other arc lengths are 
computed in proportion to the aspect of dW:dL. 

[0232] In ( drawing 30 ), if it is the same arc length, the panel size d will become small, so that panel 
size becomes small. Therefore, if panel size d is made small, it is necessary to make FNo of the 
illumination light small. If panel size becomes large, the system size of a projection mold display 
becomes large and is not desirable. Moreover, it heats [ if the panel size d becomes small, the flux of 
light per / which carries out incidence to the viewing area of a panel / unit area will increase, and ] a 
panel and is not desirable. Therefore, the diagonal length of a panel must make it 2 inches or more 4 
inches or less from a practical viewpoint. 

[0233] If emitter brightness is set to 1.2x108 (nt) in consideration of a lamp life, it will be thought that 
the power consumption of the arc length and a lamp is proportional. In the lamp of 50 (W) and the arc 
length 4 (mm), the lamp of 100 (W) and the arc length 5 (mm) serves as [ the lamp of the arc length 3 
(mm) ] 150 (W) degrees. The effectiveness of a metal haUde lamp is 80 (ImAV). The total luminous flux 
of the lamp of 8000 (Im) and 150 (W) is set [ the total luminous flux of the lamp of 50 (W) ] to 12000 
(Im) by the total luminous flux of the lamp of 4000 (Im) and 100 (W). The arc length and lamp power 
consumption of a lamp have correlation, the arc length and FNo have correlation, and since the power 
consumption of a lamp and the total luminous flux of a lamp have correlation, if this relation is 
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illustrated ( drawing 29 ), they will become. However, the screen flux of light is made into 5% of the 
total luminous flux of a lamp. 

[0234] From the above thing, the optimal specification range for a projection mold display becomes 
settled. Hereafter, optimal specification is explained. In a projection mold indicating equipment, the 
screen size of a projection image is 40 inches or more, and in order to acquire the visual field property of 
a practical use region, the flux of light more than 300-400 (Im) is required. Therefore, if the rate for 
Mitsutoshi of a lamp considers as about 4%, the lamp more than 100 (W) must be used. From this, if it 
is only for acquiring display contrast (CR) good, the lamp of the arc length 3 (mm) can be used, but in 
order to obtain the brightness of enough projection images, the metal halide lamp more than 100 (W) is 
required. 

[0235] Moreover, if panel size is also small, sufficient display brightness cannot be obtained. If the arc 
length sets the effective F value of 5 (mm) and the illumination light to 7, the magnitude around 3.5 
inches is required for panel size. 

[0236] If the arc length is 5 (mm) degrees and panel size is a little more than 2 inches, the effective F 
value of the illumination light will become a little less than five. In this case, although display brightness 
serves as a practical use region, good display contrast (CR) cannot be desired. 

[0237] With [ the effective F value of the illumination light ] five [ or more ], the display brightness of a 
practical use region is obtained fi'om the above thing. However, in order to acquire good display 
brightness, display contrast, proper power consumption, and a lamp life, in the arc length of a lamp, W 
of a lamp must use [ the effective F value (= the effective F value of projection light) of the illumination 
light ] 150W order before and after 5 (mm) before and after seven. 

[0238] If FNo of a projection lens is reduced, the screen flux of Hght which reaches a screen will 
become high. Power consumption of a lamp must also be enlarged in connection with it. Moreover, if 
the power consumption of a lamp becomes large, and it considers that arc brightness is fixed, it will 
become a long arc fi'om a viewpoint of the reinforcement of a lamp. Naturally, since display contrast 
(CR) is shown by (several 22), if FNo becomes small, display contrast will worsen. Conversely, 
although display contrast will become high if FNo of projection optical system is enlarged, the screen 
flux of light becomes small. 

[0239] In order that the arc length may acquire good display contrast from the above thing about a lamp, 
it must be below 6 (mm) more than 3 (mm). Moreover, it must be below [ from the point of power 
consumption ] 250 (W). And in order to obtain screen brightness, the metal HARADO lamp more than 
100 (W) must be used. Still more preferably, if screen brightness and display contrast are taken into 
consideration, the arc length must be below 6 (mm) more than 3 (mm). 

[0240] The diagonal length of the effective viewing area of a panel must be 4 inches or less fi'om the 
point of system size. Moreover, it must be 2 inches or more from the point of efficiency for hght 
utilization. In order to acquire effectiveness [ sufficient especially ] condensing [ optical ] and to make it 
a compact, it must be preferably made 3 inches or more 4 inches or less. 

[0241] In order that FNo of projection optical system may acquire good contrast (CR) in FNo of a 
projection lens, and a wide sense, it must be five or more. Moreover, in order to obtain sufficient screen 
brightness, it must be nine or less. If the arc length of the further above-mentioned lamp is taken into 
consideration, FNo must be eight or less [ 6 or more ]. Moreover, if abbreviation coincidence is not 
carried out with FNo of a projection lens, and FNo of an illumination-hght study system, optical loss 
arises, and efficiency for light utilization falls. 

[0242] The range of the above value or a value is the matter important as a projection mold indicating 
equipment of using a macromolecule distribution liquid crystal display as a Ught valve. Still, these 
matters are not matters currently indicated fi:om the other company etc. 

[0243] In addition, in the projection mold display of this invention, although macromolecule distribution 
liquid crystal is used as a light modulation layer 53 of a display, if change of a dispersion condition is 
used, the same effect can be acquired. For example, the display panel using the mold liquid crystal panel 
write-in [ optical ] using macromolecule distribution liquid crystal, the heat write-in liquid crystal panel 
using phase change liquid crystal, the ferroelectric liquid crystal panel using change of a dispersion 
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condition, a DSM liquid crystal panel, PLZT, etc. corresponds. Moreover, a stripe-like electrode 

configuration is not limited to what performs light modulation by dispersion as a light modulation layer, 
and can be applied also to a twist pneumatic liquid crystal panel. Moreover, probably, it is applicable 
also to the liquid crystal panel of a polarization method write-in [ optical ]. 

[0244] Moreover, although a transparence substrate is stuck on the array substrate 1 1 of the display of 
this invention, the opposite substrate 12, or the substrate of said both, if the conditions which thicken 
said array substrate 1 1, the opposite substrate 12, or both substrates (several 7) can be satisfied, it is 
clear that it is necessary not to dare stick a transparence substrate. Moreover, if the array substrate 1 1 or 
an opposite substrate is made in the shape of a concave lens, it is clear to a substrate that it is not 
necessary to stick a concave lens, either. 
[0245] 

[Effect of the Invention] As mentioned above, in the display of this invention, since voltage impressed 
between the pixel electrodes which formed the counterelectrode in the shape of a stripe, and were 
formed in the shape of a matrix is substantially made high, high-tension actuation can be performed 
easily. Therefore, a bright display and a high contrast display are realizable. 

[0246] Moreover, a manufacturing cost does not become high, either, without the numerical aperture of 
a pixel etc. falling, since the gate and the thing of the former [ actuation / IC / source ] can be used as it 
is and an array substrate can use them similarly. 

[0247] thickening an array substrate or an opposite substrate ~ moreover, combining a transparence 
board or a plano-concave lens with said substrate, and by making the property of a light modulation 
layer into a predetermined value, the secondary scattered light can be prevented and the bright and good 
image of display contrast can be displayed. 

[0248] The projection mold indicating equipment which can display the projection image of high 
brightness high definition, and can be equivalent to a home rear projection mold indicating equipment 
can be offered by setting the arc length of a lamp, the F value of a projection lens, etc. as a 
predetermined value, using the indicating equipment of this invention as a light valve. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 




[Drawing 14] 
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[Drawing 11] 
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[Drawing 17] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, ainy words are not translated. 
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[Procedure amendment] 

[Filing Date] January 17, Heisei 13 (2001. 1.17) 
[Procedure amendment 1] 
[Document to be Amended] Description 
[Item(s) to be Amended] The name of invention 
[Method of Amendment] Modification 
[Proposed Amendment] 

[Title of the Invention] A liquid crystal display, its actuation method, and a projection mold display 

using a liquid crystal display 

[Procedure amendment 2] 

[Document to be Amended] Description 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[Proposed Amendment] 

[Claim(s)] 

[Claim 1] The 1st substrate with which a transistor element connected to a pixel electrode arranged in 
the shape of a matrix, two or more gate signal lines, two or more source signal lines, said pixel electrode 
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and said gate signal line, and said source signal line was formed, 
The 2nd substrate, 

A liquid crystal layer pinched between said 1st substrate and the 2nd substrate. 

Two or more 1st signal lines of the shape of an abbreviation stripe formed in a pixel line writmg 

direction are provided, 

Said 1st signal line is formed in said the 1st substrate or 2nd substrate, 

It is constituted so that different voltage from said 1st signal line and the 1st signal line contiguous to 
said 1st signal line can be impressed, 

Voltage impressed to said liquid crystal layer with said voltage is a liquid crystal display characterized 
by being below the standup voltage of said Uquid crystal. 

[Claim 2] The 1st substrate with which a transistor element connected to a pixel electrode arranged in 
the shape of a matrix, two or more gate signal lines, two or more source signal lines, said pixel electrode 
and said gate signal line, and said source signal line was formed. 
The 2nd substrate, 

A liquid crystal layer pinched between said 1st substrate and the 2nd substrate. 

Two or more 1st signal lines of the shape of an abbreviation stripe formed in a pixel line writing 

direction are provided, 

Said 1st signal line is formed in said the 1st substrate or 2nd substrate. 

It is constituted so that different voltage from said 1st signal line and the 1st signal line contiguous to 
said 1 st signal line can be impressed, 

Said 1st signal line is a liquid crystal display characterized by forming at least a part with a metal thin 

film, and having the light transmission section in a part corresponding to a pixel electrode. 

[Claim 3] The 1st substrate with which a transistor element connected to a pixel electrode arranged in 

the shape of a matrix, two or more gate signal lines, two or more source signal lines, said pixel electrode 

and said gate signal line, and said source signal line was formed, 

The 2nd substrate, 

A liquid crystal layer pinched between said 1st substrate and the 2nd substrate, 

Two or more 1st signal hnes of the shape of an abbreviation stripe formed in a pixel line writing 

direction, 

Said source signal line and said pixel inter-electrode, said gate signal line and said pixel inter-electrode, 
and a dielectric film or a dielectric pillar formed between the 1st [ said ] adjoining signal line is 
provided, 

Said 1st signal line is formed in said the 1st substrate or 2nd substrate. 

It is constituted so that different voltage from said 1st signal line and the 1st signal line contiguous to 
said 1st signal line can be impressed. 

Specific inductive capacity of said dielectric film is a liquid crystal display characterized by being lower 
than specific inductive capacity of said liquid crystal layer. 

[Claim 4] The 1st substrate with which a transistor element connected to a pixel electrode arranged in 
the shape of a matrix, two or more gate signal lines, two or more source signal lines, said pixel electrode 
and said gate signal line, and said source signal line was formed. 
The 2nd substrate, 

A liquid crystal layer pinched between said 1st substrate and the 2nd substrate. 

Two or more 1st signal lines of the shape of an abbreviation stripe formed in a pixel line writing 

direction, 

A gate drive circuit which outputs voltage which is connected to said gate signal line and controls 
turning on and off of said transistor element, 

A source drive circuit which is connected to said source signal line and outputs a video signal, 

It connects with said 1st signal line, and a signal-line drive circuit which outputs the 1st voltage and 2nd 

voltage at least is provided, 

Said 1st signal line is formed in said the 1st substrate or 2nd substrate, 

Said signal-line drive circuit is a liquid crystal display characterized by being constituted so that the 2nd 
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voltage can be impressed to the 1st signal line contiguous to said 1st signal line, while impressing the 1st 
voltage to said 1st signal line. 

[Claim 5] The 1st substrate with which a transistor element connected to a pixel electrode arranged in 
the shape of a matrix, two or more gate signal lines, two or more source signal lines, said pixel electrode 
and said gate signal line, and said source signal line was formed. 
The 2nd substrate, 

A liquid crystal layer pinched between said 1st substrate and the 2nd substrate. 

Two or more 1st signal lines of the shape of an abbreviation stripe formed in a pixel line writing 

direction, 

A gate drive circuit which outputs voltage which is connected to said gate signal Une and controls 
turning on and off of said transistor element, 

A source drive circuit which is connected to said source signal line and outputs a video signal. 

It connects with said 1st signal line, and a signal-Une drive circuit which outputs the 1st voltage and 2nd 

voltage at least is provided, 

Said 1st signal line is formed in said the 1st substrate or 2nd substrate, 

While impressing the 1st voltage to said 1st signal line, said signal-line drive circuit is constituted so 
that the 2nd voltage can be impressed to the 1st signal line contiguous to said 1st signal line, 
It is the Hquid crystal display characterized by forming at least one means in the 1st substrate or 2nd 
substrate directly by polish recon technology among said gate drive circuit, said source drive circuit, and 
said signal-line drive circuit. 

[Claim 6] The 1st substrate with which a transistor element connected to a pixel electrode arranged in 

the shape of a matrix, two or more gate signal lines, two or more source signal lines, said pixel electrode 

and said gate signal line, and said source signal line and two or more 1st signal lines of the shape of an 

abbreviation stripe formed in a line writing direction of said pixel electrode were formed. 

The 2nd substrate with which a counterelectrode was formed, 

A liquid crystal layer pinched between said 1st substrate and the 2nd substrate, 

A gate drive circuit which outputs voltage which is connected to said gate signal line and controls 

turning on and off of said transistor element, 

A source drive circuit which is connected to said source signal line and outputs a video signal, 

It connects with said 1st signal line, and a signal-line drive circuit which outputs the 1st voltage and 2nd 

voltage at least is provided, 

Two or more pixel electrodes of a pixel line writing direction constitute said 1st signal line with a 

capacitor as a common electrode, 

Said a part of 1st signal line consists of metal thin films. 

Said signal-line drive circuit is a liquid crystal display characterized by being constituted so that the 2nd 
voltage can be impressed to the 1st signal line contiguous to said 1st signal line, while impressing the 1st 
voltage to said 1st signal line. 

[Claim 7] The 1st substrate with which a transistor element connected to a pixel electrode arranged in 

the shape of a matrix, two or more gate signal lines, two or more source signal lines, said pixel electrode 

and said gate signal line, and said source signal line was formed, 

The 2nd substrate with which two or more **** stripe-Uke 1st signal Hnes were formed, 

A liquid crystal layer pinched between said 1st substrate and the 2nd substrate, 

A gate drive circuit which outputs voltage which is connected to said gate signal line and controls 

turning on and off of said transistor element, 

A source drive circuit which is connected to said source signal line and outputs a video signal. 

It connects with said 1st signal line, and a signal-line drive circuit which outputs the 1st voltage and 2nd 

voltage at least is provided, 

Said 1st signal line meets a pixel line writing direction, and is arranged. 

While impressing the 1st voltage to said 1st signal line, said signal-line drive circuit is constituted so 

that the 2nd voltage can be impressed to the 1st signal line contiguous to said 1st signal line, 

Voltage impressed to said liquid crystal layer with said the 1st voltage and 2nd voltage is a liquid crystal 
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display characterized by being below the standup voltage of liquid crystal. 

[Claim 8] It is the actuation method of a liquid crystal display according to claim 6, 

The 1st voltage is impressed to the 1st horizontal scanning period, 

An actuation method of a liquid crystal display characterized by impressing the 2nd voltage of a 
direction where voltage impressed to a liquid crystal layer at the 2nd horizontal scanning period after 
said 1st horizontal scanning period increases. 

[Claim 9] It is the actuation method of a liquid crystal display according to claim 7, 

In the 1st field, the 1st voltage is impressed to the 1st pixel line, and the 2nd voltage is impressed to 2nd 

pixel line other than said 1st pixel line, 

An actuation method of a liquid crystal display characterized by impressing the 2nd voltage to the 1st 
pixel line, and impressing the 1st voltage to said 2nd pixel line in the 2nd next field of said 1st field. 
[Claim 10] The 1st substrate with which a transistor element connected to a pixel electrode arranged in 
tiie shape of a matrix, two or more gate signal lines, two or more source signal lines, said pixel electrode 
and said gate signal line, and said source signal line was formed. 
The 2nd substrate with which a counterelectrode was formed, 

A light modulation layer which forms an optical image as change of a light-scattering condition pinched 
between said 1st substrate and the 2nd substrate is provided, 

A liquid crystal display characterized by satisfying formula piB/L<=1.5 when brightness of a light 
modulation layer which measured an illuminance of optical plane of incidence to said light modulation 
layer L, an optical outgoing radiation side, and from [ of a light modulation layer ] the normal is set to B 
and a circular constant is set to pi. 

[Claim 11] The 1st substrate with which a transistor element coimected to a pixel electrode arranged in 
the shape of a matrix, two or more gate signal lines, two or more source signal lines, said pixel electrode 
and said gate signal line, and said source signal line was formed. 
The 2nd substrate with which a counterelectrode was formed, 

A light modulation layer which forms an optical image as change of a light-scattering condition pinched 
between said 1st substrate and the 2nd substrate, 

A transparence substrate optically connected with said 1st substrate or 2nd substrate is provided, 
A liquid crystal display characterized by satisfying formula piB/L<=1.5 when brightness of a light 
modulation layer which measured an illuminance of optical plane of incidence to said light modulation 
layer L, an optical outgoing radiation side, and from [ of a light modulation layer ] the normal is set to B 
and a circular constant is set to pi. 
[Claim 12] An optical generating means, 

A projection mold display characterized by providing an optical means which leads light which said 

optical generating means emits, and to emit to a liquid crystal display given in either of claim 1 to 

claims 1 1, and a projection means which carries out amplification projection of the light modulated with 

said liquid crystal display. 

[Procedure amendment 3] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0013 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0013] 

[Problem(s) to be Solved by the Invention] The liquid crystal display using TN liquid crystal panel 
needs to use a polarizing plate for light modulation. Therefore, display brightness is low. Moreover, a 
reverse tilt domain occurs in a pixel periphery, and an optical omission arises in a pixel periphery. Said 
optical omission reduces display contrast. A black matrix must be made thick in order to prevent an 
optical omission. Making a black matrix thick reduces a numerical aperture, and display brightness 
becomes low. Since a black matrix absorbs the irradiated light, it will heat a liquid crystal panel, it raises 
panel temperature, and shortens the life of a panel. 
[Procedure amendment 4] 
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[Document to be Amended] Description 

[Item(s) to be Amended] 0027 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0027] piB/L<=1.5 (several 8) 

[Procedure amendment 5] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0057 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0057] G=pi B/L (several 9) 

[Procedure amendment 6] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0061 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0061] CR=(2F2) T/G (several 10) 

[Procedure amendment 7] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0064 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0064] 

F value = 1/(2, sin (u)) (several 11) 
[Procedure amendment 8] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0103 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0103] In addition, voltage Va is below the standup voltage of liquid crystal. The standup voltage of 
liquid crystal means the voltage which will begin to be in a transparency condition with a polymer liquid 
crystal about the voltage from which the orientation condition of liquid crystal begins to change in TN 
liquid crystal. Incident light is not modulated even if the voltage below standup voltage is impressed to a 
Uquid crystal layer. That is, in a polymer liquid crystal, if Va voltage is below the standup voltage of 
liquid crystal, when the voltage currently held at the condition, i.e., a pixel electrode, that the video 
signal is not impressed to the pixel electrode is 0 (V), a liquid crystal layer will not be in a transparency 
condition. 

[Procedure amendment 9] 

[Document to be Amended] Description 

[Item(s) to be Amended] 01 15 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0115] r=calcium/(Clc+calcium) (several 12) 

[Procedure amendment 10] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0120 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0120] The above was the actuation method of the display a configuration of having formed the stripe- 
like electrode 41 in the opposite substrate 12. Other configurations and actuation methods of a display of 
this invention that the stripe-like electrode (capacitor signal line) has been arranged at the substrate side 
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with which the pixel electrode was formed in below as the paragraph 0024 had also indicated are 
explained. 

[Procedure amendment 11] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0135 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0135] 

(t/d)>=(l/4) root (n2-l) (several 13) 

[Procedure amendment 12] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0138 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0138] 

(t/d)>=(l/8) root (n2-l) (several 14) 
[Procedure amendment 13] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0159 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0159] G=pi B/L (several 15) 
[Procedure amendment 14] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0167 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0167] CR=(2F) 2 T/G (several 16) 
[Procedure amendment 15] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0171 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0171] B=GL/pi (several 17) 
[Procedure amendment 16] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0173 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0173] L=(piB0)/(4F2) (several 1 8) 
[Procedure amendment 17] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0175 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0175] B=(GB0)/(4F2) (several 19) 
[Procedure amendment 18] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0177 
[Method of Amendment] Modification 
[Proposed Amendment] 
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[0177] BT-BOT (several 20) 

[Procedure amendment 19] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0179 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0179] CR=BT/B=4F2 T/G (several 21) 

[Procedure amendment 20] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0215 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0215] CR-(2F) 2T/G' (several 22) 

[Procedure amendment 21] 

[Document to be Amended] Description 

[Item(s) to be Amended] 0223 

[Method of Amendment] Modification 

[Proposed Amendment] 

[0223] 

ES=(tetaphiL)/(m2KD) (several 23) 
[Procedure amendment 22] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0225 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0225] 

Es'=(piBLt)/(4m2Fo2) (several 24) 
[Procedure amendment 23] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0227 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0227] BL=phiL/(pi2dLdW) (several 25) 
[Procedure amendment 24] 
[Document to be Amended] Description 
[Item(s) to be Amended] 0229 
[Method of Amendment] Modification 
[Proposed Amendment] 
[0229] 

F02=(KD2)/(4pietadWdL) (several 26) 



[Translation done.] 
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[iScs] 

B 

^ 1 . 5 

L 

ffia«^iiBii^<3t^^at. ma^^B-e^sa^ 

ii-5S^S^*igBo 

\mim.2 7] li^miSjJW h y s/j^^^^trsSB^tufc 
ll2<DSffit, ^l(OS:Kti^2roS:KPfllw$^lt$n7t 

^tXB8g<DjSfei»:tF|p|id»?>iB!l;tUfc3tSPgo»a* 
JSBt, 



(4) 7-230075 

6 

n B 

^ 1 . 5 

L 

«flBffiS^^^BI-» < 3t^S k , flttlES^^BT-^ 

TVNSc:i:S:!RF^i:-t-5S*:«2 4. 2 5, 2 6*fctt 

2 7|E4!tCtS^M«^^B« 

-rSBt:^^2 6 ifcli 2 7|Eic«0fe^Si^^^B<, 
5l?«2 6 *fc«:2 7|B«<Olft5^^^^B. 

20 mi\ 

t 1 ^ 

d 8 

9eilT-CfoSCt^!|t@Ct-r2>ffl3}i^2 4. 2 5, 2 6 
* fctt 2 7 IE«rolft^M«fl^^Bo 

30 min£Jl-h6iDmJ^JlTT-fcSCi:<Sril#iai:i-Sf»*^2 4. 2 
5, 2 6*yhtt2 71S«lcrolft^S!^^^B, 

[S*^3 3] 7:/:7°(±^;?/Wn5-i' K7>7°T-*>5w 
t i: -r 5lt*« 3 2 IB«K)»:^SS*^B, 

[f»*^3 4l afS^S%iSB«rfi8Mi-Sfi8*t3troj(2:;8S>) 

mt-f ■5SS*:S2 4. 2 5, 2 6 2 7|S«<^J9:^ 

M^^^Bo 

5fe^#fe31£, if*fe3le*JJ;t/W#.)fe<0 30(D5feS§lr^>8|-r 

^B;iSiEB$JxTV^Sc:i:*:i|#1fti:-^S?»*qi2 4, 2 
5 , 2 6 * 2 7 iE«fe<DlS^^^*gBo 
IW*«3 6l ^*SIB<^#^^^ffililtWSt^S»2. 

|»*:S2 4, 2 5, 2 6*fc«:2 7|Ea<7)ia^^^^ 

B„ 

[it*^3 7l ia^^ScOF^J-^-v^-fS, ilS5£Jl±9« 

mffH7i/7'cOT-i5'Stt3nmi«±6iinB£A 
50 TT-fct), S^ilBro*S!)S*M*ffiro^*^Stt2. O-T 



7 

(0 0 0 1] 
[0 0 0 2] 

m^(omm\ ^gS«rfflv^fc^^3SB (igJl^. ^^^^ 

(TN) 1KS^^V^fc3}?>$r5^ 

[0 0 0 3] L;!i^L. TN^^^/^•4^ym3t^B^^^T/cC5 
M7tte^ffiv^XA«AS:^Ej»^B*^-•r'5ie^^il^0S$, 

6o U/cjJ^oX. TNfS^/>-^/w<SrfflV>yc:?SS^^3^B 
[0 0 0 4] Cc^^^Jg^^^-rSfc*!). TN?gfBC7:)^^:b 

^s^^tr/^ 5 <^ ;ii^X# So ffi W;iii5:J)^^5>»*S 

al-ov^xmB>^LX*5<o 

[0 0 0 5] iS^J-^i^Sfc^SSH. 1^^tm^^<ojifWL^ 

i"So i^^> C(DJ: ^^t^^S^^^PNLC irf^^o mIIB2 

[0006] PDLCfl. ^fB;05gEf^UXV>S;^r6]Xa 
Ur^ji^S/^Sffi^^rfiJfflt-So «/£<£rSlJ!jnUXl^/.ev><^ 



(5) 7-230075 

8 

^f./?)^Ca^)iS5^^(7)ja«f^^'&t?ii:X*3< A«3tH 
[0 0 0 7] CttlC^LX. PNLC(i^SS55^^0ifirfiI 

[00 0 8] PDLC4b^J;tJ^PNLC^^«;bXiS5)'^ 
^SfcSSfBirUft;^. PD?S^/>-^>'V:j3j:0?PNiKS/N-^/P 
^^UXJii^>T-^g^?^S/^^>'W^tq^-St„ ^yh. 

[00 0 9] m^l'^^^^^<:^^l^<Dm^^ P D^Sfs/-? 
^/W^^^JiwfcJfXfB^l-KW-rSo (Iil3 8 (a) 

(b) ) nM^^iifmm^n^<^^^-(DW)Y^(Dmmmx'h 
mwm 5 1 -t:<7)7k««^a 332 (^?ss:^^(^fifif^*[6] 

^^{Li-So 

[0010] (1138 (a)) J: 5 ici. m^Ri 

J!JDUXV^/^V^^^^ (OFF) XVt. -^tL-^'ttCOTKJSi^^S 

a3 8 2(i;T^MIU^^^;&f^lCgSrpjUXV>So C(7)^^^Xfi 

8 1 tm^^'^t\^m9T^mt^^\:.. Ait3fe 

J^tlcSL-rSo (133 8 (b) ) ic^i- J: 5 iU^misi 

-3 8 l<DmiR^t^t^^X^< A#t3feflSfi:SL^-f 
l-ru^S«i iffiilJ:t)m*fi:So 
(00 1 1] £JL_b(^)J;5/^S5)-T-^>gfe^ffia$>Sv>li-^^x 

^::SMbfc:^^^B(7)-^J<^: LX. *a#fF<i^^4 4 3 
5 04 7-^;i5$,^^ t^l5#l^(CJi. ^-^"r^y^m^B^ 

fj^'^Mz.mKi.. m^:^y'^j^^2-^(Dmmw[p^\^m 

40 ^Sil^-^So 

[0 0 12] m^m^m7r^mw<om^^m<ist^'r^iSi 
'^m^7f^mm.(D—mt lx. *a#fF<2^f§4 e 1 3 2 o 

^^3^fiSr7>f h/VV'>^i: UXfflv^. «rlB7>r h^Vw^ 
(om^m^i::^^ y -^^(-l£;*ca^^i-SS^^^i3^3gB 
^^isg^^nxv^So 

[0 0 13] 

S?^a^^3SB»i> *^^lr{@3fe«^ffii/^Sil^^^;65$) 
50 So Ufc;65oX^^J®S^sig:V\ */ciii^^iagi5(wjS?^ 



9 

[0 0 141 TNfS^p/^^/^<^^V^6^^fB^^igBf^^ 
[0 0 15] M^^^^m^i:m\^tim:n^mU {^JM,. 

LTie--? (V) eArti:v>5^J*^35s$,-5„ :i<Dmm<o 

[0016] ifi^. liSS^^^/x-t^lj^^fi^^^S^b^^M 
D 5/ ^ t;i|^»3 UXSftIB I CtomtiYtmit'^'^ 

z x*± 6 vmm^mm^^x*^^. 

loo 1 7] ]^±(D:itii^h^ ±6vx*m^mf>mm^ 

[0 0 18] y-y^h*^^yiC(o^>C:^^$^^{z:k^ 
X;5S:^c^< <C§;5>P^. ^>;/:/=^:5^ h;Ji5iS< /.^ 6, ^fc. 



(6) 7-230075 

10 

[0 0 19] i^±.C>3gSlCj: t), ^^(DPDLCDXn 
[0 0 2 01 

[ 0 0 2 1 1 mi (D:^^m(Dmi7jkmmin. mmmmi^^^-^ 

20 [ 0 0 2 2 ] h yii^mmi-i. mmmm(Dn ( i * 
(D^- hm^mt T F T i.xmm^tix\f^^mmm 

m) \^Mft^-r^J;:^\^mm^tiX\^^^o 
fi. h^>f r^'i^m^lfi r TO-e?i^i*$tt. SfrisiTO 
[0 0 2 31 :^b9'^':fv^mM(D-mtv'^>cym^t 

Kli^l(^SS±lcgEg>bL<JiJi^^$tt^o ^2(DS 
K7>f :;^lHlKc^m^tB;^«i=-i:^loSSJi(c:?^^ 

^«)icg^ji^$tL^o ^mmmti.xnm^^^wcm&^ 

[00 2 4] H 2 co*%0^(7)S^3i@{l. hV yi^:^ 

i^mMtmii^ $ tifcm 2 (t^sk t ^ Ate u^^c t> o-e^ 

[00 2 5] ^3 (7)*:^P^0^^3g@Jl. <P'^£ < ^ 

[0 0 2 6 1 ffilE^^^^lr^^RS.t^ bfc^. SftlE*^ 
50 ^g--O^A*r®(DfiS,S^L. )femttffi;?)^o. ^^^g 



11 

[0 0 2 71 

n B 

^ 1 . 5 

L 

[0 0 2 81 II4O*^0^CD^^^@»:±. PU^mi^d^-^ 

[0 0 2 91 h^-f :7'^^m^«s M^mi^cofftrffi^ 

^SPJSiSSrffi V > -5 C ^ jff * L V \ 
[0 0 3 01 mito;4s:|^B^co^^yg@(Digiij;^^i(i, IS 

[00 3 11 ^7^mm<oim(r>:^ h ':f^Wm^y^ 1 

[0 0 3 21 



(7) #r^l¥7-2 3 0 0 7 5 

12 

tifi>^X. X X^^mffilwSl^PL^^cft^Kfl^cD^jK 
m#tt;?>5{g:T-r 6 C ^ /^v\ 
[0 0 3 3] I|2(D:*:^0^(^^^^@(7DJ:9 1C. ^2(7) 

\^^'$mm\^mmj£^mwxth^ x^t^t^ox. k^^v 

[0 0 3 4] 5t;'X^^^5ia^^^tfc^^g(^^^ 

Igp-r 6o tfi:SL bfc3fefim 1 ^fcli» 2 (omWiXKki^ 

So ffllESfcSL^2^km.iri*^o 2^fe8j[SLti^^r:i> h 
h$:<£TS*6. /j?^/^P>«. 2»:«ftSLLrc3t<^)- 

T*fe6o 2?^tfi:gL3fe^s^^^co>^>:^ y->MS^±#$ 
[0 0 3 5] m 3 (7)*^0^o^^3g@(7)i: 5 

h^ScHx^So (^8) ^«^i^nf^. Scli 

[0 0 3 6] $e>(C, m4cD*^§^(^^^§gg(Dj:9 
30 X#6. 

[0 0 3 71 Jfc*5. *^0JCO^^|ge(iffi3fc«^<Ofi3fe 

[0 0 3 8] 7^Ut*6fe«ft^(Omi >^.<-/VKXtt. » 

1 o:>mmmM\^^m^<o^^m^mj^^m^ iz.^. is 1 

40 [00 3 9] l!k(r>m 2y^ -fv Kxfi, % 1 <z)ii^miS 

sicHfriEu^m^j: !p t>fav>m2(Dia:/E<i:ff*D-r6o ^ 

fc. ^2(7)iij^mi^(^jE®14(^§Jlt«ft^Sr^#iZ.^. S 
StiitPo »*U<I1. ^l<om/Ei:m2(0®EE«^«&» 

[004 01 ^2 CO*^0^CO^;^yg@cD|g»J^r&t>m 1 

*/ctt»4o*|iie«or)^^^e(7)^i(i::^jfeT*fe6o %\ 

y^-)\yYX\t. W.\(DysVy>{-:^^Wm^^WMm'^ 

50 %\(nmmmm^iEm'^<r>m'$m^^m^'^t^. ^ 



13 

[0 0 4 1] ||2C0>^^-yW K-C(l. HICO^ h^-f >^ 

w^mmm^i^. m2(Dmmm.m\^iEmi±(^^m^^m 
t(om. m2<D:^ [^^^:rii^mm^'^m^(om 

[0 0 4 2] m3(D^mm(Dm^mm(r>mm:^m'±. m 
[0 04 31 ^mm(r)m7jkmm(Dmm:^mt.. >^ h ^-r 

[00441 mi (o:^^m(Dj^^mm7f^mmn. ^-y h 

/c. m2(D^^m(D^'W'mm^mmn'7 4 hy<j\^':ftL. 
xm2(Dm^mm^s m3<D^mm(o^^mm^mmn 
h^</i^':fti.xms<Dmyr^mm^. mA(D^%m<^ 

S^M^^SSBfi H 4 o^^^B^ffl V ^fc % (DXth -So 
[004 51 'tfl^fh(D^'^mmi^mm-\^. l oCD;^ ^ 

[004 61 *^?^oS5^®^^36efi^^=' h ^ ;^ 

[0 0 4 71 ^Vc. ®3feffi^^V^/^V^fci6. >^>^y-V 
[004 81 *:%BJ(^^^^gJl. >!^[^SI^^>^ h 



(8) iRp^^ 7-230075 

14 

^mm^m^^\.xn\p\^'^^. 
[004 91 -'fr(nmmmM\^. -i^^i^^mm ( i 

wmi\z.mm\^xmwmRmm^ii^^htiho mmmm 

$ fgag (c V i + V m/E <lr Rl* P # -5 ^: ^ 

mw'r^:Lt\z,x.r>. m^'i-^iim^<omm^m< \^x 

@;5Wittbtf ^^tetS:*tli«wi£--Jtt 6 c b f)>x^. 
[00501 ;^h7-r :/H^m^<^-$l5l-^JS«m^fl^^ 

m%xt^. i^tL. h^>r>^«mfii(?5Sj5t^ffi»-x?# 

20 6o 

[00 5 11 m^^^wm^m7T^mmx*m:m^ 
b^^r'r^mm\^2i^n^yt(Dmm-h^o 2»:m 

nxj^^mMm\:ih^r)^ wcm.-r^^/tcoz.txh^o 
[0 0 5 21 mMmm^(om^tm< fj:^t. mmmm 

[0 0 5 31 mmmmm.(Dmmmm^mm\:^^ti 

[0 0 5 41 mMmmm<Dmm{^^miU^^^mi.. ^ 

't^<Dx\ mm^^(ow&±^^i&mx^ ^j:^. 
[0 0 5 51 ^^mm(DmiLfi^m>0,i^tti:^\^t*m7jk 

;55m*f{c/^6l5^2?>:»SL(^^^#J^t>#^</^-5o 2»c 

&^<^/i^<DmwLm^m<ir^:it\tmi^±mmxih^o 

[0 0 5 61 2i(kmu.ytm±^^ni[k^{c^i^^Gt^ 
1. sexT-es^^^^-So 

[0 0 5 71 
50 [^91 



15 

n B 

G = 

L 

[0 0 5 8] $^lw»^L<flG>lrl. OJ^Ti^-T^o 

>iib\ (&9) ^c:^b^v^T. ^mmm\^m&mmmwrQ 

[0 0 5 9] ^'^^g^J?:<-mf^. %^^i^mt^^ 

m&\^mi:k±G (V) asx'fe^o nffl-h+^j^/c^^^::! 

±8 (V) JeJ(.±(75m/E^Hi^JDL3^jrfttif^«re>>i^v\ ceo 

[0 0 6 0] ^^^iV h^:^ hCRIl. 19:3^U:/X(7)F 

[006 1] 
[»10] 

(2 F ) " T 

C R = 

G 

[0 0 6 2] Ufc^SoT> F^f?j)S:lc#v>^:=iv h 
CR«/J>$</^5o iSii^TfiO. 7-0. ^^Vlb^t 
^^^'iX h^;=<. hCRfll 0 0J^_hi^:>^^i-'5 

G=i. 5 i:i-tti^Fiafi7Sjg^/^^o :L(o:iti)^h 

[0 0 6 3] /.f4b\ lft^3t^^&'5V^^^18:^^'VX^OF 
[0 0 6 41 

[mill 

1 

F fjS = 

2 • s i n ( u ) 

[0 0 6 5] fcfcL. uJi^^fe^lTfc^o >''?4^/V-.cDM 

[0 0 6 6] mm^^^(om^Fm'^. ^^m^<^/\-(o 



(9) i|#gi^7-2 3 0 0 7 5 

16 

fi^WTfe^^^^Ffli mm%(r>^t^^f^mtmm) S:7 3a 

^lC-r6/c»6tc:f^^>:7^cor-i5':^(i 3 (mm) ;5^f>6 
(mm) 

[0 0 6 71 ^Ji(Dj:5t-. v^^v^Ajr^a^tiS^fe 

10 [0 0 6 8 1 

m\^^\^^xmm't^o (mi) (l*:^Wo-S|]^{«j{;::4b^ 
ttSa^3S@<oM«l21-efe'5o *fc:. (13 7) 

x^x^m^x^^o 

[0 0 6 9] S«ii (^^iiT. rwstR^iq^^) 

y^:^m^mmmM^\tw^fSi'^^x\^h. m 

20 ltwJ:±-iE:tt^'n:^-r 2/^^^^^^ LXOTF 

T6 IjJSSJBS^tlTV^eo TFT6 l<0-$gH=l>'T'>' 
1^6 4:ib^J:t;?M^mt^5 1 IC^J^$tiTV^:5. M^mn 
5 1^;^ h^^:7^«m<l4 1^7)r^^^c^gS5 3;6s^l*$;jx 
rv^6o ='^^'x^^1^6 4(of&:fe-<?DmiS«*iimS6 3x 

fo5o ^iirniie 3(i^M^<^^>"r Vi^6 4 0— 
m<iit-*3lX^6o TFT 6 1«>>*- hm-^^Gl—Gm 

^3 J: y - ;^ s 1 - s niwRijijD $ nycit ^-ic J: i(j 

30 K^^ 1 4 «T F T 6 1 ^ftf^l^^ (^T. ^> 

^t^^i^>'Xy :^i5^L. y-;^m^i6Ssi'-sn(wai:^^ 

[0 0 7 01 Cl-Cmf^i^^ h^>rX<^m<^l 4Xfc«9. 

^r^sffii 2 ±x^>o?sf0S 5 3 tm-r^mcmf&^ti 

XV^6o ffiiemm 4 C0¥^®|El<lr (|II4 (a) ) IC^ 

-f-o lisi Tox^jgAasHSo h7-rx«mffi4 itt 

40 ^(om^ii^^y^^tmm^'iy^tm-x^h^o 

[0 0 7 1 1 :k h7>f:/<^miS4 1 <0-ig(i»r6i 

y^mssi 6 ic^j^^ttxv^^o ^c^ib\ ;^h^^:rt^mii 

4 lfl>t*[oI K7>f XlHlSSl 6(7)tt-^«»i;9^/^*rw^;55X 
m^^irUff-S^^t^i^^F^fi^iSftCl-Cm^i^^to I 

To«it^fie6«Jffi^5tffl;55ii^v^^tfe. ^treaK^w'XiHiKi 6 
6o wco^^^Lxti (gi4 (b) ) (D:i:t<^mmm 

50 ^mmm4 2nTFT^ y-hi^xx/y-^iB^m±^ 



(10) 

17 

[0 0 7 2] iifmcT)^®^^ (1216 (a) ) J^I^-fo M 

^mi^5 1 ^TFT6 i^s^^?!$^Tv>6o mmmms 

[0 0 7 31 K7^^lHl3Sl4. 15. 16fi;^f*:Wt- 

e>i ooMmoiis^cr)^ (Au) e> >tC 6 ^ iSmffi (El 

y-;l^^.m^±mtl.. m (Ag) . ^ (Au) . 
>5r/W (Ni) . ;i;-;J^>' (C) . ^jb-T-f (Sn02) 

1 0 0 7 4 1 /.c4b\ (la 1 ) xfi K7-r :/ 1 c ^mm± 20 

^ V 6 V ^tmm^K y V- y =1 i ^xf^ss ^ nx 

v^6»^^l. ^i:fi^^»^»ft:s^p^ffiv^xsffi-b^cMlEK7 

c^?f^^bXt>J:v^c<J^fim5^Xt?iev\ ^ 
/c. StS 1 iJil^: I c ^aSc-^-f . y i'g^ 

^R^ffiv^x. I C^a«U^c7Ky^ ^ K^'^yv^^^^ 
V ^Xft LX t> Si \ 

[0 0 7 5] (13 5) li:*:^B^O-|liE«?lJl^;^Mt-5^^ 

3^g(^^^gi5(o»f®iax$>^o mmmms KDM^-t^ 30 
fl^^i-^^-g^tcf^i. (1115) (Diu<^mm^itm'r^x 

^x/j:v^ ^(Dtcisb^ pum&x*\'i:^b9^^^mmm 
[0 0 7 61 mmi^tc:^ h7--r:/^^mffi4 i wi-«{4^ 

[0 0 7 7] ytmf^m\^(Dm&^^n 



#M^7-2 3 0 0 7 5 

18 

[0 0 7 8] Zth^m±i-^fci5b. ims) (7).Si^X^ 

^m^\^xn±^mm7j<:^ti^>^ unt\.xn. si 

O2fe6VMiig^>^fSf0(^/i^y-7-3 8 imi^mTr^^ti 
So S i 02*5l^t/7jfy •^-C0ltKm^fi4*^e>5ffiK 
"9 . f^&(D]A:mm^<r> 1 5 d^lb 3 0 (CirbtfiE LXJS^)- 

[0 0 7 9] <£Km<*:]K5 4 a ;«)S?I^^$tLXVN6 

[0 0 8 0] ii;simffi5 1 tm^ms 2Ki-t«m5^« 

^^i-S. Ufc;i>5oX. ft^^5 2±{C>E^m*^5 4 

[008 1] i&mmi^ms 4 a ^ 5 4 b n^mi^xmj^ 

< . m^\-t. m^mf^ms 4 a ^ 5 4 b <§r 
-m\:\^^m^m^[^xi>x\^\ fj:^. i&mmi*^m(Dm 

[0 0 8 2] mm:^h94:f:i^mm<Dmmmtnm'r^ 

2tru-rs«i ifi{4:Bfct3iiruxifi!9#*-t6H6o 
mmmm 5 1 ^ ;^ h ':/^mm4 1 m{:i\^m^^^Wi 

[008 3] :^mm<r>m7f:mw:<om^m 5 3 \zm\i^^m 

^Untl^xn. ^-^x^f >y^?ga. :^;^i^y'^ yi^m^ 

fm^^xh^xi,S:\^\ /^jb\ ^feiwa^-^yh^SfBtt^N-o 
K-rSvi<!:;55-e#. »fKit^^>a*fx»*Lv\ *^§qx 

[0 0 8 41 «tflgW^^r UX«igM<jriti5>^;d^»*L 

tifi>xh^xh$i\^^^>. Satxm<7)^:gr$> m^to)^ 
m^^ti. m^m^mmm^^ix^xm^mt't^T^ V 

Lv\ m^fl. ^^i8S^fis.#t-r6c^lcJ:oX«B§(D 
^^fi^iS/S^jBc LXig5>^^/j:f9. fSa<o^;^)5^@5)^^ 



(11) 



7-230075 



19 



20 



6o /c^4b\ 9crf:scm^m^n^j^m4 43504 m-<Dm 

[0 0 8 51 c:<DJ:5/^iS5)^^fl^J*^y-^-ir ur«. 

h> -^:¥1^^^v^:^--/vv?T^5' y h. >^^^L-Vi/y 
=1— yi-v^T^ y i/— h> h y :7"c2 t'u^'i/y :3^/vi/r 
^yu— h> ;}^y ^^u^^^y /vv^r>5^ y 

h y >f^D— yPT'D/N'^- h y TiJ^ y U~ ^:x^:iiy 10 

;^ y h— /vr^ y u- h^>!rT*fc-5o 

[0 08 6] :^y =i^-^-t>L<f:i:/I/?Ky^-^LX 

f^. /Ky ^^^T^ywTiJ^ y :ii/K^i^riJ^ y u— 

[0 0 8 7] ^fc. fi^^}g^:^)MctT5^i::fi'a^^*6^j 
^fflV^TtS<> C<7)«?»J^UX. 2-tKn:^v'-2- 
^^/v— 1 - >^3i^/w:/py^v- 1 (?^/\^i^it 
jS ri$^'p:^:=Lr 1 1 7 3j ) . 1- (4--f y:?'p tT/v 

— 2 — t Ko^i/— 2 — 7< ^>'^:?'P^^V— 1 
-ytl^ i^^Jl^^itm ^^^^^Tl 1 1 6J ) . 1 -fc' 20 

it® r^/v;^/^zxr6 5 i j ) mm^ir^, ^(^ftfeic 
[0 0 8 8] z<Dm. m^^mm^ttmi.xm^(7:>m 

*JSt^fSSC0)|&^^. t>b<fi/i^y-^-^2/ hr7->5^<0 30 

flO. 8/zm'-'3. 0 nm(DmW^^^\ CO^(Ct>iSI 

\t\-t9 0 : 1 0 — 3 0 : 7 O-Cfct). ^fXt 5 O : 5 0 
--9 0 : 1 OCO$5ffl;d5Jf^bV\ 

[008 9] f^^. ^^mnytmmm 53 1 l^xm^'^f 40 
^ ^yi^m&m^m\^^xi,x\^\ fc/cu mi^^^m-r^ 

-K. ibwtfea^-K (DSM) . mmmmm^i>m7f: 50 



fi^^ff6^Si®f±J[^JiC0^J$r^tftt^)X^5o ^fc. TFT 

[0 0 9 0] (mi) \z.7f:-rm^mm(DmmtMm&& 

1 2_b(;i^fi&] K7^::/[HlKl 6^Sg^LTV^6« 

S^i 2 4b^J:r>'Stgi 3co[?^:^lc: I c 1 4. 15. 

m^^^Oo ^CXTU>rStRl l±tCI C 1 4. 1 
5. 1 6<£:S«6LfcS^iS@^ (1212) (d^i". 
[00 9 1] K^>f :/lH]Kl 6J^r ix^Stei 1± 

^^y-fSiStel l±o^ h^^yi|^®114 1 ^c>g^ii-6l£^^ 

[0 0 9 2] #K^-f >^leiiefi. ru>rs«ii±(cffi 

®$tlTV^5o ^y i^y Vg^#f<^ffiV^T. 

-r^tSl l±lwiEB^?l^^LTtctV\ ((g|3) f^>rt[SjK 
1 6 (Z)ft-g-W:^«^ 3 4 <b ;^ h ^-f :/4^mfii 

1 4cO-iiST-3 3 ^(DS^S^gRco^ffidlXfe^o «^3 4 
li^f^ h*7^y\B\^l 6<^ff-^j^(7)-iSBXfo6o «^3 

3. 3 4(i^jR«ii!ix?i^fiK$HTv>6o mm^mnmn 

?^ y^^m^^m\^^xtt^^m<m)^^Hx\^^^^ m^m 

[0 0 9 3] 3 lfl^mt:^-XX2fof9. HrJlGfc'-Xj^^ 
j3g=ir{CN i ;^ iy =35^^15 ^'C ftftlSN i p< s/^_btCA 
u;^ 5/^<£:»5ifr Uyhtcoxfe^o »mfc*— X3 1 (OiS 
^fl. 5 3 (Dmmi^TXh y) . 3 3^ ffi^ 3 

4F«Hc:$l5l%^ti./cfl#tc:. l5]»3iES<^ 7 0%J!^Tt-o^^x 
6J;5 3fciS^Xfe'5^i:;d5»^bi\ bfc;5SoT. 5 a 

3i\^mmi^<DmmM3 2^\^^wc^tix\.^^^ numm 
mt'-x3 1 fii^^ 3 3^34 {^w^^^tif^m^ mm 
tf-X3 1 b) n^^s 3 ^ 3 4F^^m^wi;is^ji^-r 

m<Dm^ (^mt'-X3 1 a) f^^^^Jlwcf^JteiS 

[0 0 9 4] h K^-r :/[Hi3§i 4. y-;^ K^-r>^ 

(HiKl 5:fc^J;tJ^>tl^l K^^y'iHlKl 6fi:2Ky v'y 
tPfS:fflv^ntfTl^^S4gl IJidJI^figX^^o C<^S 

[0 0 9 5] (EI 7 ) (El 6 

(a) ) tc^-r*amffi*^i:Pff^^X'5t<^r*4)6o ^ 
hy-rxH^m<^4 io«^ti ms) {^Tr^-tm^y-h 
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6 (b) ) ic^-To TFT e mmmmms I tmm^ 
1 0 0 9 6 1 (HI 1 0 ) n:^^m(Dm^mm\^m^mm 

So 

[0 0 9 7] 1 0 3l^:7^-/VKt5b< fll7k^^^ 

(iH) fflPBir^iwiiitt;6s^tebfc3^sEfc'7^:^m^^m 20 

t)ir^mtjm^»::^m^. 1 0 5f:±^Sx"?^/K 10 4 

[0 0 9 8] ^T. *^tfeMC)^^S^fic7)igij!jlplK(D«j 

m^-(ommi^m^ 5 3 (Dm^^^^mz.m^^'t^ 

[0 0 9 91 Kkk^. mtim^^^mmi 0 a^s^^otry^ 
^m^ny-:^ h*7^:fm^i 5\z^s,ti^ti^o mmm 

[0 1 0 01 (mil) n~'mm\^i^ni.tct^(Dm^ 
W}^mxi^TFTm<om±mmmtf^^^ mn) t^^ 

[01 oil 1 1 Ifi^ y^i^m<^t-PPAD^tl6^t 

rT*{^m5g«rS:gj;ii-6fcie>. M^^Ji (HI?) (omm 

7 1. ;^ h^^>^ttm<14 1 irfiCl^. <5^-htf-^i6S 50 
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i:f:iGl^, y-^m-^M^flSl^ UxaW^-f 6o 
[0 10 2] K^-r:/[eI^l +Va^oJ:t;^- 

/wK (IF) x(Dmt]mm'±M\^m^mc2i (fo^cu 

i f^S^) l:i + Va^. C2i+ll;i-Va^/^5 J: 5t-Sffi 
SrWjOi-So ^Sk(D^2:7^-/VK (2F) X»i>ftr6]ft-^ 
iSC2i+llC-fVa^. C2i\:i-Yatf£^X^\cmjE^m 

^r6]ft^^{c^^p^sm/dE^-*3g»P«1 (IH) 

■^^Cl^ + Val^^'fli^^. 1 HmiCC2^-Va5c^{k 

^^tciHm. C3^ + Va<bv^5^5i-^-fb$^ 
titfJ:v\ J!^ilJi(DJ:5{-1;/E^'^<l::§^i:XV^ttf^l 

-;\^YX\^^rj. ^r^ft-^i^cllc-ValcMe$^6o 
[01031 ^c^4b\ a/EValiffiS^T^^-feJbjiiS 19 mBEiKJl 

m&fim^m\zj^M^fhx^Km^\'xmi^fitsi\i\ o 

^ . M^i'm,^Bxyx^f^mMfi^^^B(r>^'h±.f)^ ^ mj± 
^Txhtin. mmmmi^^o (v) c^^, m^mmfimm 

[0 10 4]—:^. y-x K^-r::/lH]3&l 5 t> 1 H^*^ 

{cm^(Dmi^^m\:i^^ho mi d xf^y-xft^ 

|ft«-Vbt+VbcomJBE^m:^bXV^6^JXfo-6o fcfc 
\z-mmm(Dm:/jtfj:hfj:\i^:ztnmo^Xi>^j:\^\ 1 

[0105] 1 HKmrnmirm^^^^^-t t mis) 
(Djz^\z.fj:^, mi 3) xn—mmri^mnx^ ' 

-to Sfri5iii^7 1 (CiE^^tt(7)m/E;65##5z^^ttxv^6^K 

li^+xg^L. '^mi^(omf^^^m^yi<^nx\^^^ii^m 

4:-XS^LXV^6p fe'6:7^— /^K{w^b^v^xmjE^o# 

^j^^H^^^s: (mis (a) ) t-r^t. ly-^-ji^h* 
^^(r>mm<Dw^ji^^iiKmii^ mis (b) ) x^stt 

[0 10 6] >5^- h K^>f :/lliaSl 4f:iy-;^m^i»:d^ 

:hm}EX^hm\^^m& (J^T. :r>'®Ei:iq^^) ^a;^ 
y-^^f-g-|&^^^<OS/hW;^mBEX>bTFT 

[0 10 7] (13 7) ^Ci=5V^X. TFT 6 l;i5:?f-:^-r'5 

tmm? i\z-vhWEib^9^j2<^ti^. ^(om. 



(13) 
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Vc = Va + Vbt ?:^^m/E;6^Pn*P$tt'5Ci:tc:/ce-5o ^ 
TFT6 1 l9iij^(c:##j^^tt-5mJEfi^^iii 
[0 10 8] nmmm^::^ by>(^m^'f'^:it\zx 

fc. TFT5 i(DWimj^^m^\^±^'^^'^^mhf£\^\ 

[0 10 9] fc^xf^Va=4 (V) t L. 

-fyica)m±(om:t)mJ£Vm%:6 (V) ^-^ttWcVc= 

Va+Vm44-6 = 10 (V) pTf^-efe^o 
lC-C^Sm/Ef^6 (V) r*fe6o 1 0 /i m-Cf^tfcSL^ti 

-e^^o L^^L. W;/:jmJEVm^ 1 0 (v) {z.-r^^^m 

^<D^t. (TFT. K^^:/[E]3S^) xm\^h:ikt^X 
Vm;dS6 (V) t^^^(0%i^X^^t^h. TFT6 1;dS 

[0 110] (|§Ii 1) (rjb^v>T> >pfr6i K^-r:/ 

(ElSSl 6ll + Va*Dj:t/-Vacomii^ai:^U. y — K 30 

(Ell 6) ^fflV>XSiia^-reo 

[0 1 1 1 1 3®^^^Bl:ii-5fci6. ^-r. (lai 4) 

il^coT FT 6 1 n:^-f y^i^^m^Xih^t^h:^>( y 

^5 3^i:=I>'^^^i^C 1 c <J:;^^/.^ii:5o ^cfib\ Cafi=i 
V7^^^1^6 4T*fe6o >Ctr^m^MC i (i+Vai:-Va(D 40 

[0 112] h^f-^«sic7h^m/E/ii^^An$tt6^T 

tf. SSas 3(::Pn;(jD^n^miEvUiVa+vb^/cC5o 
JEi^tto + va(Oll-^x$>nf^, ;^-r 5/^Sl^a«-i^tc: 50 
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m^m^B^ sic^AD^n-sm/Efiva+vbir/cf^o l/c 

OmffiVa?!iSiP;te>nX. ?S^l:i|liami3E (Va+Vm) 
%:mW't^:Ltt^X*t^. >5tf6i<t-^^4 Kc^Ap 

$tifcm^4d5H-va(0^. Ij^miss 1 tc:^:l]pi-5fl^ 
;^)5jE<lttXfeoXt>J:V\ /c/cU. + Vam/EieiLTi: v^ 

n/cmm/55H-VaXfct). >^r6]<t^a4 lICPnJbD^ttfc 
mffi/iS + VaXfcttJ^. ^Sffi«CfiVa-Va=0 (V) ^ 

'9^<®m^^*PL/<fi^<^®|c:X#^/?)^bXfc6. U 
/c;65oX. iU^m^SS llc:S];(jp-r6«;EJ:i>tfplft-^iSl4 
l;dS+Va(7)^fi + VaJeJlTl-s >ttr6]ft^4 1 VaO 

[0 113] i5>cl;i*:^P>^(D^^j^g(7){fk(DSg»j:^^?fei;io 
v^xmej^-r^o (11116) fi^fS] K^^y^SKi 6;5s 

=i^>'miE (S«P^^B«c:i-SfciJ?)twO (V) =GND 
t-r^) mMb. +Va^b*^U5-Va(^3ocr)mf4<Ojt-^ 

^mt}x^ ^m^(owimx^^o 

[0 114] (01 6 (a) ) tr:^i-J:5t^. » 

r^<t^i6S4 1 (7)mffi<l:GND(CLfc«®XM^miii5 1 
lc:mffiVx^#^rtfo ?SS5 3ic:^nJ!jD$n-5fl;/EI^V 
l = Vxir/^6, -7K^*3i»lPp1 (IH) ^J:±»:(Dy-h 
ft-^^l::;^>'miE^^^n*P$nx4ol9. 9c.\^:^>^mo^T 
¥T\'t^Z7iim^ttj:^ (S2;d-->^v) « ^(DBfc^^ffi 
m^m^ (11114 (b) ) lC::^t-o TFTt^^y tt^^ 

mmmM^ i ^-HlAp^nxv^5^t#com{^:;e)5iE1^tt^7)# 
(-va) (c-rs. «-roi<t-g-jj94 itc^Jbp^ttsmEEds 

+ Va^fcfl-Va{C$n6^ttXfc^:^>^. tfJiBmmii 
C 1 c ^ C a IC^^/E^nX^PJUP^tlSo ^J'JE^ixC 1 c 
l-PP^P^nSS'J'&r fl, 

[0 1 15] 

[SC12] 

Ca 

r = 

C I c + Ca 

[0 116] tf^^o m^^^imskmmmw(omffum 

mYtT Nm^m7r^mm(r>m^m:W.r^ 5 ^ m icim 10 

c : C a = 1 : QX&So 

[0117] MIBC 1 c ^ C a (7)fiSr (IS 1 2 ) IdftA 

-rsi:. r = o. 9i:/^t). ^^m^u<om&mt^(r> 

X. ®JE^{Llc»-re*^Sl-Ri^PX#6Sma^ (J!^ 



(14) 
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m&^0}mtv^j^) ztmrNm^mm 

[0 118] u±<DXo\^TFTti^>t^L.fc^^ mmm 
m4 1 {cjEmEEirmu-r^o mmmms i {z^mi^(Dm 

[oii9]/j:*p\ mm. 't<\^M\^m^m4 kdm lo 
[0120] £JlJifi>ttrpJSS 1 2 h >^4^miS4 

[0 12 1] (IH9) n:^mm<r)m2(Dmmm\c^\f^ 
m7r:mm(omm^^mx^^o -mmn me (a) ) 
ic^-tmiKx^^o 5 3 nmmmms i 20 

9 iH(c?Rfir$n^o *ff$imffi9 lfi*S&^:^®«<D^ 
1 lc:^3lT*fc5o ^^^T^vi^e 4fiiij^m<15 1 

10) o^rS] K^^:/[H]Ki 6^r7>^-7^:/iMgK,Ioi^9 
2{^:^^#7^l^;ttt(^<tv^o-ei5iB.q^^[ll&i-'5o ^ce*3\ 30 
T^'^^lMgftlHiaS 9 2 (?5aif^|;i»|6iig»i[B]K 1 6 <o9j^t 

[0122] ^r. (El 9) {:^^'tm7^mwL(Dmm:»m 
^cov^Tl^iM^i-6o (mis) «^tt:*fecoKig0T* 

g&9 2(iVbp. Vbn^GNDm/E^D itt-^j®tcm;^T* 
#6toi:i-6o 2|s:*GNDmJE^Ii=»^vSJEJ: D t 

igiV>mEEic-r^/i)^ ccx'flo (V) t^x.tz.:fj^mm 
L^-rvNfci^. 0 (V) ti^xmn^-r^o ^tc. v^n 

[0 12 3] =iV7^^^iMgt(llHlK9 2«=i>-7^V 

60 -A^^iEMmm (iH) =i>7^viMg»jiiiK9 

^fecoMJgfiBJ-et^ieE-^fcJ; 9 cicHCal;iltt(l5LX/h 

— UXClc : Ca=l : 9r-*>6o 
mJGEVbnJ^ (^1) ICJ: t)5i^JE^tiTClc^Ca(cPn*P 
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[0124] mmwm 5 1 i;i^iitt(7)mvj,^#^ 

tf^fi. ^T. ='^^7^>'iMgtblE]SS9 2^:i=lVxV1^ 
»Fb^ (IH) =i>'y^^^iMgtjb[Hl^9 2^in^•7^^/i^ 
ft-i-i»D i tCiEllttcomJEVbp^ttl;^-f -5o 13 . lii 



^m^lSllcfi, taj^Vn4-VbpCOmjE;d5Sl*D$^x6C 

[0125] mmmm 5 1 ten vmmxv^ 

+ '^bp<^ Vp+Vbn^m/E;i5^*0$tb6o o^ip. 

[0 12 6] /^4b\ =i>7^>^iMg®jle]Sg|^^-r. GND 
mffi^m;^U -7K^^^»IFfl (IH) Vpn^fctt 

5^>OT(l/cfV\ /ci:;tf^. HtK^^^^FbT (2H) ^ 

V\ fci^;t«. W^SfiiS liCiE11tt(DmEEVp^#t 
iitf»^. ='>y'^^i^m^j»D i (CjE<®40DmJEVbp^Sr 

lc::&fii'I^Oil;i3EVbn^Si*PbTt>J:v\ ^coiS^, gn 

[0 12 7] &s±.(Dmmm\tm^^m^ 3<Dmm^m< l 

^<^itig^^gffi->fl5«iE^?gSg|;iSiJ!JPX^ ^^^^^i 

[0128] m^'^^m.m^n^&m\^n7^^ i^h^:^ 

[0 12 9] ^-f. 3®»^S:^(ri-^/ci6*^0JcO^^ 

x^^mmmm(Dmmm^ mi ?) i^i^-r, awibus 
fi 1 7 8 <!: mmmm^ 179 (Df^t^i^t^^g 5 3 />>mi^ 

1 i\:immm (;^^;^stg/c^« ^Tt^wss^^^fct 

[0 1 3 0] ^mmms 3^;l®JE^Rl*PL/c^v^T^ 
^^[^(o.^A^^sL-ti'^m^hmi&i 7 ifctt{;^*fflv^¥ 

^T3fe^Ral^-t■-6»^lcov^X^;t^o SSt'hffliacl 7 2\z 
Xmi^tzm^Wc^^l 7 3a ^/c^ «9tfeSL-r6o tfeSL3feli 

mttffi 17 6 idii-r-So mtt® i 7 e ^ tfea^t 173a 



(15) 
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1 7 5 nnn^^mm s s ^v^mnyt its 

[0131] yt^mm s 3 ^^h(Dnmm^(Dmm^^n 

[0 13 2]*!; ly^l 8 1 W:a/J>®«6l 7 2^^e,tBtt 

m*t® 1 7 6 0 x^K^^ti. nxj^^mm 

hmmi^tl^. SSl 7 9<DJaiff^n;D>l. 52 t 



= s 1 n - (1/n) = sin"Ml/l. 52) =4 



-1 



2mt/j:^o 

[01331 mis) \Z7jk^X 5 l-SS 179 (Dm^ 20 

^^«1 8 2c7D^:^:g:d J: t)/h^V\ L/c;a5oT. 
S^^igcl 8 2P^{;i3ie;y :/i/l 8 1 ^s^i^-r6;ei^?5S^ 
=1 >^ h ^ >^ h ^ffiTSii:6o (019) {w^i- J; 7 i-. 
Stel 7 9(7)ji:^/i)Wv>^ii7fey V-/1 8 1 o:>m^2 r 

M«3tl 7 5*i#a^^®«j|^^(^^«c (tA^. 
ftg^Pf-Si) Jwj^^Sttfc^KiRKl 7 HcA9tU 
xeSflZSn-So ^^Umi 7 1 <»:l^llfe^3|st^;5S«fiJ^$ 

30 

[0134] 3fey>':J^ 181 <Dm.^fi^m^mimm)SL(oi^ 

:ftftd J: </^6*mi. S« 1 7 9<75^;S^S: t 

[0 13 5] 
[ai 3] 

d 4 

[0 13 6]-C*>5o (ISCI 3) (;in=l. 5 2 <^ ft A 40 

ibf:i^^^ (1112 7) irTj^i-, (112 7 (a) ) {Z^^t 

(omm.^m^'r^. »sb ^ 179 (tjj?;^^ 

fe5o Jrf*:6tJtc:«d = 5 5 (mm) «;i>(tUTt = l (m 
m) T*fc6o B efiSSlSt «:^>ft:$^fcNF(^»aT*fc 
5c (02 7 (b) ) «WttSr«ffJt (Be/B) ^ 
(t/d) ^Lri>6o ({212 7 
(b) ) t/d = o. 3T*— t/d< 50 



0. 3(7)H$, JBKhb (Be/B) <7?<£T#1'&J5S>C# V>C 

[0 13 7] »Sit;i^/h$i>wi:fl^^:n>' h;5S 
iav>C:^«:;^"ro (02 7 (b) ) {Cj:;Kf^t/d = 

0. 2 5-0. si^ix*^':/ hrS]_L5am«-h:^T* 

5feO t/d(Dl/2X*fo'5 t/d = 0. i5-et> 
Hfflac-t^feSr i:dsj3>;i^^^ Lfc;$SoT. ^^(om^i^ 
n = l. 5 2(^e#t/d(i0. 1 5JWJi^Siif*L<. ^ 

e>l;ifi (tx/d) fio. 3i^Jt.±^5$?^ -i^±.</)r^ 
(^13) (n%.^(n\/2X^^x^%m±SUt'^ 
taw Ufc;55o-CS«l 7 9(0^;^ t t^^^^ffiStO 

^:ft:^d(^)||#fi?k<7) (mi 4) SrfSS;rc^f^J;v\ 

[0 13 8] 



[»1 4] 



t 

d 



1 
8 



[0 13 9] fe5M^;d^?>Tfctfca5fe;DS;*:5l5m^^^/^ 

^wm(nnm^^<f^-^x\^^b. ^(ry2i!KMc^it^m^ 

fe^M 17 1 X'KiR-m«S^=i h 7 h $:fpl±T*^ 
So *:^?^f^C^atR6«jmS^SMS«2 1 2^-e^m 

[0 14 0] i[^_h;^^f.. 3fc»SLlCi: i9'^i^^ff/.^9^^r^ 

Ji 5 3 coSfeSL^f4/5i5/is$ v^<^ v^ b ,^t>Miao 1 o-c^jS 
Jl|S^;*^XA;^|SJ[i^la<^/^o-cv^6o mt^fiiJStSl 
7 9(Ojf:§ t;5W<^^5J5^. 2?fetfi:a^twJ:'5»ffio 
±#(i/h^?</j:6o «^oX. mM'J^tgl 7 9(?DS:§^ 

[0141] \>j.:iL(nmn\^vmmmL 179 jwH-f-sui 

bJX$)6/5n ^/hm«cl 7 2|cA#^b. AW{|iJt::S*r U 

(i. AltfliJSSl 7 8c7)3feAMffilwHSo ccom^ti. 
AMiJS« 17 8 < -t-^f^ 2 2fe»a3t<0^^ 

^KJhXt 60 i[^-b<7)fB^(iiRFM¥4 -145297-?- 

[0 14 2] tB*tiMSSl 7 9(DUit^#M;&5|yisi 

(O^tdoV^TSiP^-rSo mM#JS«l 7 9(D*t®>^ls] 
-^LT. W*fffil 7 6;rcft^[lflffit^^X. (0 2 0) 
tw^-t-J: P 3fc^aS 5 3 \zM&^mXi L/^V>X^^ 
««cl^<7);SA^4',i>^^5^/js^^gl 7 2/E:*tlrAl*fi!l 

;^)^b*fflV^^p^T>fe«rfii*f-r6o 3fe^I^g5 3_h<^>^^A;i?)^e> 
mXUflffil 7 6_bO^BX^*fL*^^@5 3JicO,«ac 
«c:A*f"r53ti»^#;t5i:. mStffil 7 6 ^^s^pgi^^p^pg 
ffi|:i^^5::^i;ii:t). ^BI^AI^i-S^j^oAlt^^^^ 



(16) 

29 

/55T*#$o aiMi9JS«l 7 9(^Wt*M!5SiiJ] 

6o Lfc;D5oT. (»14) (i:i^*J*5J$n^j:v\ 

[01431 212 i^mmM^x^ ^ . i 2^ 

sms-^^c^o ti:^. mmm^2 1 2^>^[S]Stsi 2 
[0144] mmm^ 212 1 2 1 m-itm 

[0 14 51 mmmm2 1 2(ofiijffiicttiife^i|sf^«:ffi 

V>T*Pi^i|Xfiil 7 l;6S?^^^$tLTV^6o ttrlB^feBSflXl^ 1 

7 1 fi^iJ0Slc|5S^^tt6t(7)T«/.t<. 5fe<^Am**®J^ 30 

[0 14 61 ^§^StS2 1 2 a<D^^tc:g|-r'5®;5>^3fe 

^ras 5 3^ -c<^»Eai t nmmm(Dmm^ n . ^^p/^ 

^/^^(r):^mm7i^mm<Dm:km%: d ^ LX. (IS 1 4 ) ^ 

[01471 (ig 2 2 ) f:i:*:^B^(7)«^m'^»T®lglX 
fc6o >^f^£tgl 2±{c:ji. »[S]m<19 l^D^ctt/y^s/ 

h y 5/^^ 2 2 l;^5jf^^$tlTV>6o 
y2/iJ^>^221iiTFT61. htf^i^ (Hl^-^ 40 

-f) *5J:T/y-^jt^ie (la^^-f) t-«-ffii-^J:5t- 
BEe^H^o — ru-r£«i i JiiriiH^m^^s i 

*5J:t/TFT2 2 l;^|S?i^^S;$tLXV^-5o TFT± 
JC«i^5tM2 2 2 75S?g^$ttTV^6o 5g5feM2 2 2 ^ L 

fe^V^^^TFT6 iJiditeji^^ (gl^^-f) 

2 2 2 5 3 rtXgfca b/c5t:dST F T 6 1 OM^^ 

ft^gicAt^-f-^ct^Kjh-r^o m^m2 2 2n m 
1) (0 2) ^DS^i^@xt^g^uTv^s, rw-rsts 50 
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30 

1 l*3J;D^^r^StSl 2(0^5af^#tJh«tBi2 2 3T*a-± 

mmmmm^^mmm est i.x<Dm^^^mm 
^B^mi^^tix\i^^o mm^mMM&2 I 2h(Dtpst.^ 

^t:iXo\zmmmm2 1 2/^siij]i/>'X(D^fi (sci 

[0 14 81 ^MSffi2 1 2coa«^;lov^T$f> 

lC:^-<6o ^§^SS2 1 2;^)5/^V^:®'&. 7fe^^^5 3X 

2ti>^r^ssi 2\^x^M^mvMi.. nrjytmmms 

3 icA*f*t-6o flftiaA*r3t«lf TJ^«fcSL"t*'5 ^ 2 ?k5tJSI 

t-'^fStSl 1 .i:^^<i:g^-t-SMXMttLs TFT6l(D 
if^#ft:Sl;iA#t-t'So T F T 6 1 tOM^»(*:SJ;iHfrl5Aft 

[0 1 4 91 SMS«2 1 2 a. 2 1 2 b ;6SSJt e>ttT 
v>5^. S!^$L7tA2ib^i:t/B2fi^«f< ^c^t). m3t;Ai4o 
ct:t>*B ii:/.£6o tfca>feAijej:tJ5Bi(i3fe^JR^i 7 1 

t 2^ktfca5t^>fc'5^i:tc:/i<g^='>- h^;:^ h^rfili 

[0 15 01 (132 2) xnmmmm2 i 2n\Rm^^ 

\^^nm±ti.xmmi^tio mmmm2 1 2^-^ m2o) 

[01511 *^B^<0«^iSet-fl. ^< <^^?i^;5S%;t 

hfh^o mmti.x^:thti^m}^(7)m^ im2i 
(a) ) - (132 1 (k) ) id^-To v>-fttti. mm(o 

*WA*rffiiJX*)f9. ^§^SS2 1 2. 5|i(uiuvX2 1 

4 li^gpjg^^STJt- cfc 2 11 td^^&^jicje-g^ 

$tLXV^6o ^fc. SB>«SK2 1 2. ^DilW>'X2 1 4 
<75**^^«ct:m*®iRJKl 7 l;^s^:ffi$^^TV^6o ¥Ofl 

UVX2 1 4<^ffi^/^^^(c^i. :iEu:/X2 i s^m^ 

^fiEe-t''50355J:v>d^ m&^<^/i-2 1 IcDAttfflllJw^ 

DI]u:xX2 1 4^ffiv\ -e(DAtsfffliJlrjEuvX2 13^ 

Ki^vx^ i.xmm'r^zt\^ti:^o 

[0 15 2] (13 2 1 (a) ) - (13 2 1 (k) ) ICI^ 

^g^-t^®^x^io(D^^x«fi8;LTtJ;v>u 

[0 15 31 ^m\y>^2 1 4<DytmMmhi.<\^^A 
mm\^ns:Mm±mffm^^ti^o ¥iiflL-:^x2 1 4^ 



(17) 



Wm^7~2 3 0 0 7 5 



31 



32 



-Cji$«-r6<J:5ic-rtuJ^J:v\ (El 2 0) tc^-TJ; 5 

mmm^2 1 2(omw^ mi 4) m^m^ 

[0 15 4] /c^xrf (1^2 1 (k) ) T-Jl^dflU^-X 
2 1 4lc:iEw:^X2 1 3??)>i£SLXg£fi$nxV^-6o IE 
u^^X2 1 SCO— ;^coaM(?5ft^^^fi. ^m^>^2 10 

u^X^O(^I^lJffitc:^:iKt^l»ii:J^^6^^^$ttTV^5o 5fei: 
■r^#^J^S^u>^X^. ^IM]u:/X2 14. lEUV-X 

2 1 3 srM^'&fc'^fc^^^T-. ^mmms 3±<D^^m 
[0155] m^iF-^mm^^cox 5 i^3fem«^t^mb 

1 0 1 5 6 1 j^JlJi(7) J: 5 t^iStgiS t t 

[0157] mi 7) ^c:^ov^T»a3t i 7 a a ^5tW* 

® 1 7 6 X*jK*r L. ^StJ^^fe'^^^ 5 3 lCA*f UT 2 ^kSJc 

h±C\Z<\.\ o^t). 2»:5tJ!i<b/^^C^(i/^V\ 30 
[0158] ^mmm 5 3 < /j^ -5 <i: 

^1 7 9(Dm^tr^ mi 4) (o^w^m&'r^:Ltii> 

^^5 3 (cSJEil^^jPt^ST% AM{|iJ^;E 1 7 9 J: !9 
4^m^ 17 2 --<7)A*t7feC0MSS: L. WStSffi 1 7 9 <t 

t) 17 2 7!)^p>fflij^ i.±mm^ Bti^fct^ m 

1 5) XHk^ti^Gt^l. 5^Ts ^f^L<m. OJgJ^ 
T<^<ir^. 2^k»gL7fecoKJi:a:^/ii5®*Xfc-5^^^5t 
BLfCo fj:^, mi 5) \:im^Xn\tF^m^Xh^o 40 

[0 15 9] 

[«Cl5l 

n B 
G = 



[0161] (11123) (11124) tc:4b^V>T. 2 11H 

mm&U2 1 2<SrS^l9#^t/c^v^^^S<7)^^3gHX$>!9. 

2 2 4 nmT^mm 211 tca?gs« 2 1 2 ^si t) #*tfc 

^^S^@ 2 14Xfc6o 2 3 1 fi^^T3fe3feM-efc D . B& 
Tn*C03fe^S^^B{-Bg|^-f -So 2 3 2 tiJWSfl-X'fc 

[0 1 6 2] ^tT7fe3feM2 3 1 J:|9^^S^@2 1 1. 2 

2 4 i;ifia.*ri-^o »St^ 232 fi^S 0 ^mit^^^jii)- 
(1112 3) t (1112 4) Oxco3fe^«jjggg6{c:M;5S^C-5 

t^)^BSii:i-sfcj?)Xfe-5o mieaij^jis*^ (11125) {z 
^-r. 2 5 1 *i (m 2 4 ( a ) ) (Dmyr^mm(omm 

(B) (e) (i^T. B-eftlS^i^-s;) . 

2 5 2(:± (1112 4 (b) ) (om7f^mm(OB--e^mx;h 
60 (1112 4 (b) ) (omTf^mmxnmm (b) ;ds{g;-fr 

•f-6C<b^2:hJ^^6o :i(DmmnmmMi^2 I 2\ZX^ 2 

ikmiiimmm^tix\^^^tci5bxh^o B- 0^162 5 
1 2 5 2 (omt^mm^ 5 3 (nm^mm^x <fj:^\^ 

[0 16 3] mm(OB~e ^^xe -=om(ot^(Dm^ 

(!gcl5) {CJ: l9/^'^/w<^^-r>^ (G) ■^fhS[-t*-5o 
[0164] e^O<Dt^(D (I1123) (DM^'^ 

BCOJWSBi^ (1112 4) (Dm7T^mm(^^mB2t(D^^ 

B2/Bi«r^!9. »Si£T»J'&D (=B2/Bi) Srtf^ 

(i^t. u-G^mti^j^) ^m<t (11126) (7)Mf^ 

[0 16 5] m2e) Xn^^^/V^^l^G^^l. 5« 

jiT^jSSierfj-a^ (d) r^^h:^<^ 

1. 0JeJlTT-:iL«tc:»SffiT9i'& (D) t^^^<fi:^:L 
i--r5wa:;5W^L<. ^?^t;i*:il. O^JLTtw-r-SC ^ 
[0 16 6] *:^?^(^S^See^^^ h/</v:/irbT^ 
(^16) -e^^tt^o 

[0 16 7] 
[l»l 6] 

(2 F )'T 

C R = 



[0160] jl^T. (^15)(7)G^1. 5ie^T^i--5 
V\ ({112 3) 4b^J:t/ (1112 4) «3fe'^IK^<Dl^tt(D|¥ 



50 



[0 16 8] (^16) ^;lib^V^T. ^^^/l->5^-f ^-GJl 
(&15) •e*^^)e>^^5o Fn&^i-iyX<om^ 

S^g5 3t;ig;)cm/E;i^RlJlJD$tLfc<J:$(7)^OiSji^X'fe 



(18) 



33 



34 



5o mrlE^ii^THii^o. 7-0. 9-efe-6o mm^ 

[0 16 91 m\ 5) (^1 6) <7)«W^COV^T«:<J^ 
CCT* (JSl 5) (Igci 6) tcoiNTffli^tc 

[0170] W'rfit^^^mm.(D^^mm s 3 icx^f ^ 

[01711 
[^1 71 

G L 

B = 



n 



20 



[0 17 21 ttj:^^ m\ 7) ^^mm-TK}^ mi 
5) 7555j^^6o ^1- (^16) \z,-o\.^xmm^-tho m 

mm) {^i&^-tho t<o:^^v->mm (mmm 

[0 17 31 

mi 8] 

^ B D 

L = 

4 P 2 30 

[0 17 41 xhho mi 7) x^y<^yu(Dnm\^B 

1 8) ^ftALT 
[0 17 51 

[l»:i 91 

G B 0 

B = 

4 F ' 40 

[0 17 61 t^j:ho ^mmms ST^^mm^mcD^. 

[0 17 71 

[^2 01 _ 

B T — B 0 T 

[0 17 81 t/^ho S^^'V N^;^ hCRfl. B (H 
mTjk) > Bt (Sa^) (DktX:hh^^^. 50 



[0 17 91 
[SC2 11 



B 



1#gi¥7" 2 3 0 0 7 5 



4 F * T 



C R = 



B 



[0 18 01 t^j:^. mi 6) i^i^M^ho 

ir^'^ofc^t^^ffiX'fc^o G=0. 5(7)^, j^S^STfiJ-a' 
ds<K(c:o. 5"CfetLt^ll$a6«j/.cy^^/i'>$^-f >^(iO. 5X 

0. 5 = 0. 2.^hf^hz.h^7h\^X\^h. mk.Wn 

2»c»ai»lh^*lc: J: l9«ffi(g;Tf»J^D<l:%ii: 

[0 1 8 ii .'^;^;/vy>r>'G/^si. siEAT. *?^L<ii 

1. 0£AT<^Nf. »^ffiTfJ'&D^>:^#</^t3. HSd/^ 
G' « (IS16) ^;l:fcl^TG = G' ^*3%?&>x:-5 C 

[0 1 8 21 ^^•^/vy-r^^G^l. 5£JlT(--r6fcJ6tc: 

it'^mm 5 3 (7)tfegL#tt^ J: t) ^^tem^K^iw b/^ 

f*. (1 ) "itmmm 5 3 (ovs^^m^^ ^ m4#tt^r6i 

-b$^6*feo (2) ytmmms 3(Dmm^m<'th:b 
m^*^hho ( 1 ) (D:^m^^^mm 5 3 (7)j^/¥:jo j:t/ig 

ftmffi^'^^l^ ^ iir-f ifca#ffi^f6]Ji't^6 ^> oxfc 5 e> 
(2) co::^ft(iJ!Sff^ji:<-r6/cttXfo6;5^<b^:gT-^ 

?gf0(D7Ky-v'-^?Sa<^:C>it^;5\^4 : eX\ ;^^o. ^S 

m/E»i6 (V) xfc^o m^Bmm^^2o nm(Dm. 

/vy-r ^-G=,^0. 8 3^T*$?I9. igttS/Efil 0 (V) 

x^hotL. mmm&v iyG(Dm^^<o—m^ 
(0 2 8) 

[0 18 31 ^1mm&<Dl^<D^'i^t UT±6~7 
(V) JeJlrti:v^5^J*^;el5fc^o ccoSfJ*^(^-MS«Mm 

[0 1 8 41 x>'^/vy^>-G^ 1. 5J^TJ-UJ:5 ^-r 

s<big!bm;E»7 (V) £JiJi. ^^^/vy-r>^G^i. 0 

mi) ^tin (I1I2) (;i^i-:*:^PJ(^^^^@:|3J: 

31^110 (V) SfE<7)®EESrB7iP-#-6::^«^S-e*> 

60 Ufc;65oT. mi) ^fcJl (1112) ^(7D;^h^>f 
1 4 -5 C i: J: t) igibm/ESr 1 0 



(19) 

35 

(V) ^±\ZX-^ ^ti^ib. y<^/i-^^:yG^l. SJfiJLT 

t:iT-#5o m2 2) \z7fk-rx^fj:mmMm.2 

t^^irlc:/^^, ^^coc^/^/Os^>?. h^^>^4^®llo 

[0185] (mi) J: 9 h ^-T 

me (b) ) {z:7jki'X^ti:mm^-b:»^xh. 10 
i6a--<DH1J!jDmflE^5;g</^^;i^^,^ TFT 6 KOilf^/ElcJ: 

s^&{t:«^i:6^tBtt«$)eo ({Ell) (om^mmx-n 
[0186] m^y- h:^^(D^{^m^mn ms) x 

^^h^-^ z^^mm 4 1 ^^^mm^m<DM\^mm 91m 
[0 18 71 (lai 2) (ins) (omf^xm^BM^ 3 

\zmm&^m\i'f'^tni^<Dmmmxih^. h^^tft 

"T^Hai^c^^^- hmJEifi?i^Xfe'5o TFT6 1:^:7iE^ 

mzM.mx^'tmmmmv ^ (+) . ve (-) x 
:e^v* (+) . V* (-) fd^mm^^<^T:^i^ti^, 

[0 18 8] h K^^:/I C 1 4fl. il^-iSidtT^T 

F T 6 1 • ;?J-:7 U^/^iC^!jn;t-C. T F T 6 1 (D^^ 

e (+) > (-) ^l^o4 U-</VCDfi-^^ffl;/j*r6o 

[0 18 9] ^/c. 2<^<Dmmm&mo)mm (v*=Ve 

(+) -HVe (-) ) m^S 3\Zy<^T:^m&^^ 40 

^(Dm:kmme (V) -C+5>^ce=i>' h4:#e>n 
6. fc<bxL«. ?gS5 3(;i±io (V) t^)am^Hi;Up-r 
6fci?)t;i(iVe (+) (~) lrj:i9±4 (V) 
-rrx^iirnf^. y-;^fS^i^oS:^M*i»i6 (v) x 

[0190] m^it^^MWjE^m^m 5 3 icr];!3dx*# 

niAw-^^mm (ih) :^t\z-ff(7)mmm\^m^^ 
m^i2^t^tmmzn{^mm9 lom^^o^itt^srKte^^ 50 
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[0191] }^±(DX^\z^ :a Vy^-^^^mmx 4 0« 

6o WjiEt^^fgib^ (1^12 1) {zLm^-thm^t mi 

[0 19 2] *:^M<^)^^3gBXH)t^i|t^{S3t«^ffi 

fag 5 3 \:inm&^mwx^ ^mf&^m^m-t^ zt. ih 
[0 19 3] mmmmi 7 9^i2^m*KJha:^^^ 

fc/cU 2^k«S:aKihS()m<^*iJ^<^-h5>lc#J;9^ 
■r^ir^^^/wy-Y^GIil. 5J«Tt-»*U<ti 1. 0 

«1. 5JeJlT^Sim-f-'5i£:^^;d5fe6o ^^^/v-G^l. 5 

JeXT^IimLJ;^ ^i-6<h. m^mm5 3{Z^p/j:< th7 
(V) JE^_hoS£E^Rl*Pii:*at^/£f>/^v\ (mi) ^td 
^'t^^m<D^^mmn:^ b i 4 u 

< -re w ^ < . 5 3 icii5m£E^fp*px^ 60 

[0194] a±c^ J: 5 l^*5^««§Xfi. < #;tT 
3 0(D^^3jlBo^5g(^1E«d5$>-5o mi»afi^h7 

7 9^#L. ^^ox'?;^;/vy^i/G< 1 . S^SimU/c^ 
^iSB. ll3#ifi||l#@^»2#@o«^^eSr«a 

[0 19 5] i^T. |glS^#0S.b/ct;O5e>*^P>gcoS^M 
S^3geiwOiNXg^P^*f-So (12 3 2) f:i*^P>g(^«:^ 

^^l^«l^SUXv^6o 

[0196] ({21 3 2) ^C:jo\/^X. 3 2 1 (i^^^^^K 

x$>!!). ^m^mmmi^xx/yt^±^mt\^x(D^^/\^ 

SSia7VS^Jir-^g?5S3 (mm) £JlJi6 (mm) 
JeJlT<^t)(7)>Srfflv>-5o 7<^/w>7-f K7i^:7'H2 5 0 
(W) 1^ y :^(Dh<DXT~ir^\t}S^G , 5 (mm) , 1 

5 0 (W) 9:^<Dh(DXT — ^S^^m5 (mm) Xfc 

2 2|l#^i^;}3i:t/^^j®^M#t$-frXW^3t;Co;9^^S 
iS$-^6UV I R::&5/ h:7^/^^T*fe6p ^fc. 3 23 



(20) 
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DM^iq^-S^) . 3 2 3 bflG^t^S^^^-^^^-r ^ D-r 
yi^^^- (JEJLT. GDM^tq^^) . 3 2 3 c(^R7fe^ 

^) T*fc5o ^cCib\ BDM3 2 3 a ^^e>RDM3 2 3 c 

[0 19 7] 2 1 2ji mi) ^tcn (m2) ic^-r* 

^:Lt{^X^m^X^^. 3 2 4I^U^/X. 3 2 6J1S 

f£^^ 3 2 4. 3 2 5^3j:tj?3 2 6-eS^3fe^^^«fife 

LTV^^, /^:Jb\ r/^-^^ 3 2 5f^. 

cO»f^co|5i0^Ji|gl:^L.fct>cOT**5 6o r^^-^-r 3 2 5 

t) FNo;&s;^^:§(ttLf^r^^— 3 2 5 (Z):A:^fi/h$ v> 
lc:f:±S^u^^X(^)FNo^l:^#v^^^^J;v^ L;i)^U. 

[0 19 81 ^T. :^mm(D^^m^7f:mm:<r>mm^-:> 30 

efe3fe/55^*f$tl;. COefe7fe<^B3feJ*5>«BDM3 2 
3 ai;iJ:«9S*r$tt5o w<7)B3fef^^^3g@2 1 2 a(C 
Al^-f-^o ^^Se 2 1 2 a fi. (1113 8 (a) 

(b) ) \c7^-rx^{^mmmm\^m\i^titLm^\::^^ 

So 

[0199] Lfc5tJir^^-f^-\^ 3 2 5 a 40 
H6o WT3t^fcfl^^:ftSrt(05tfir^<:-^-y 3 2 5 

(la^-frT) lcffi:feS3^$n6o £^-h<^J: 
5fwLT. y->'t;i«]iF«coB3tfiS;^J';i5^^$^x 

60 1 2 bfiG3fe^5>(^5feSr^g^u 

^fc. ^^S@2 1 2 cJ^iR^^^J't^^^t^^g^-rSo 3 

-mmmTT^^fi^o (035) « (032) (omT^m 

@212^ ([§121) lC::^-rS^iSg2 2 4tC:j8^/5^;t 
fcS:^MS^3S@r-fe6o ftfe(/)1Sfigti (E13 2) <b|^;^ 50 
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xih^<Dxmm^m^irho fcfcL. «^i^@2 2 4o 

mmmWi2 1 2;^55p(iJ]uvX2 1 4^(7)^^fl. Miai/ 

>Xc^HlJT:ftg^^#itLTS¥7fe^^^?i^J=i!c-r6o 
g^3SB2 2 4« (iai7) ^yhJi (132 1) JC^ 

i- 1 -e t> J: V ^ <b m 5 ^ 1> V \ 

[020 0] (1^132) *:±3o(DK:^u:/X3 2 6 IdJ: 

i->^Xx*ilA;^S^-r6;^^t>*^6o (0 3 

3) {d/j^-To ^^^@2 12 R. 212 G. 21 

2B|:j: ((113 2) T*;^V^fc^>(7)<h|^l^<7)t>(^^ffiV>-5o 
[0 2 0 11 :L:LXYmm^^Sh\^'t^fzL^. 2 12G 
>l:G3feCOej«5:^^^^t~6^^i^@. 2 1 2R^R5fe(DUJt 

^Sr^^-rss^ass. 2 1 2B^B3fe<^s^^i^S:^^•r 
ss^3^at"^-6o Lfc;6SoT. ^^^^n^y^^y 

So i^^'-r n>r 5/^5^ ^ 3 3 2 a f^RTfe^JKAtb. G 

G3t^SWU R3t^Sig$'frSo y^i!^^-( y^^y 
~3 3 2 b(iB3t^i^igU. G7fe^M*f^ii:So ^/c. 
^^^o^ S/i^ ^ 7-3 3 2 dfiB7fe4:M*f$^> G3t 
:fo*J:t/R3t^3iai-eo 

[0 2 0 21 ;'<^yw>^-r K^>:7^?J)^^mM$n/c3fe<^ 
^^^^-3 3 1 a(cj:t)^M$tt. yt(o:fj\^^mt 
^^hth^o »:t-fi(rl53le«:UV I R^5/ h^^/l-^ 3 3 

^a^S/tJ^^^— 3 3 2 a. 3 3 2 b ICJ: 19 R • G • B 
5t0 3iafe<753teKtw5)^fai$^x. R^J:±:7-<-7WKU'VX 
3 3 3RI;:, G3tefi:7^— /v^ KU'VXs 3 3 Gld, B3fe 
{i>'^'->'^Ki^^X3 3 3BlcA*fi-'5. #:7.r— v'^K 
U>'X3 3 3Ji:«-3t^^3l6U ^^^e2 1 2 

-r^o COJ: 5lw^^$nfcR • G • B5fefii$^^^ D>f 
s/iJ'^^-S 3 2 c. 3 3 2 dt;iJ:«9'&j*$n. SlJ^^t- 
>:<3 3 4\cxr):^^V-:^ (|2|:^^-f) «cl£:;kl9:Wfc$ 

[0 2 0 31 (EI3 6) ((113 3) cO^^^Sg 2 1 2 
* (132 1) (C^i-^^J6B2 2 4tC*3^;d^;tybiSt3|:S 

^^SggT'feSo te<7)«jSfi ((113 3) tmmxh^(D 
x^M^mm-rh, fcrcu S:^3^g2 2 4(^^igss 

2 1 2?&5^[y]U>X2 1 4^0S'g'«SftlEUVX<^®J|f 

^lS^^%itUTS:^U>-X3 3 4^^tf^-rSo /cf 
^3. S^^B2 2 4^1 ((1117) ^:/c:li (1112 1) {Zt^ 

i- 1 T t> J; V > c f ^ m 5 ^ -e t> V \ 

[0 2 0 41 (13 3 4) \tR»im(DSt^m^mm(o- 
mmm(Dmf$.mx^^. 3 4 5(:±jKWSco^^^@Tfc 
So (mi) «tc:^-rs^3sgcoM^m<i 5 1 ^^mm 
m^^m\^^xRS^mmt\.xm^i-fi^. R*rs(^^^ 

3^g$:3l3^-e#So 3feai3 4 1 fl^>':7'3 4 1a. Dfl® 
®63 4 1b. VV lR:itj^y h^^/\y^34 1 cXm^^ 



(21) 
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39 



40 



mmms 4 i hn:ffy:^mx\ siMm\^-^^yt^K^L 

3 4 1a ;5i^^(o»st3fej-^^H'5^m^»:±. mmms 4 

-r^Si^^fl. >^>r/i-^ 3 4 1 ct;iJ:!9*^i^^^:^1^^ 

[0 2 0 5] S^^U^^XS 4 2fl. ^^S^eS 4 Sfiijco 
^1 U>'Xif3 4 2 b V— VftiJ(D^2 UVXS^S 

4 2a ^T*1t^$tl. ^1 U>'X|^34 2 b .^||2 10 
X|¥ 3 4 2 a (7)P^i;i(i^ffi ^^-34 3 ;!iSEB$;h.T 

H 1 l^^^Xp 3 4 2b Lfc^. 
®^ 7-3 4 3JCAWL. ^!9;d55pffi^7-3 4 3(;iA 
I^^Tic||2 u^-xa^S 4 2a (::A*f-t-'5o ^ffi^ 
3 4 3 (DMI^ ffi<^*$rjg^liS^ 1^ ^X 3 4 2 <03t*S 3 4 6 
lC^LT4 5° ^®V^XV^-5o 

[0 2 0 61 ytmS4 l;i^^cr)3fcfi. 7—343 
T*;K*f^tiT® 1 U>XS¥3 4 2 b^igilL. 

3 4 5 [zAMi-^o myf^mm 345 ?5i^^(7)R*r3te*^. m 20 

1 U>^Xi¥ 3 4 2b. II 2 Ui^Xffif 34 2 a CDlKJC^ia 

bX>^i>' y — >3 4 7lc:ilJii-t-6o S^l-'^^XS 4 2(7) 

a^5 3tC(5(^Sii:icA*r-r6J:5l-. o*t)7"l^ir> 

to 2 0 71 CCT*fll5^PJ^§:glc:i-6fci^(^. 34 5 
b^G^^'^p-re^^i^g. 3 4 5 c^B*^^^-r 
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[0 17 31 L= (ttBO) y (4F2) (Scl 8) 

(#!i^ffiiE 1 7 1 

[^tjE*t*3SaiSl 0 17 5 

[«iE:^fe] 

[ffliEF*J^J 

[0 17 5] B= (GEO) X (4F2) (^19) 

(^«JE 1 8 1 

[«IE*i-^»!gi&] l^iW^ 

[«I»*3®B*1 0 17 7 

[MjE^fel ^lE 

[MErt^l 

[0 17 7] BT=^B OT (ji^2 0) 
{^^lE 1 9 1 

[#IEM^3S@*l 0 17 9 

[0 1 7 9 1 CR = BTXB = 4 F 2 T/G (jgta 1) 
[^«jE 2 0 1 

\¥mMnmm^\ mmrn 

[¥&lEnmM^^\ 0 2 15 
[«IE;&ifc] ^Jg 
[ffliEf^^g] 

[0 2 15] CR= (2F) 2TXG' (^2 2) 

i^m.miE2 11 
[M:E>!t^s£«i mmm 

[^jE^^ft^B^Sl 0 2 2 3 

[ME;^fel 

[MlErt^l 
[0 2 2 3] 

E S= ( t 77 <fr L) X (m2KD) (18:2 3) 
[^S^WiE 2 2 1 
[MiEM^#®ife] 
imiEmMl^S^] 0 2 2 5 
[ltiE;^jtl 
[«jEl^S] 
[0 2 2 5] 

Es' = (TtBLt) / (4m2Fo2) (tlc2 4) 
l^miE 2 3 1 



imiEy^mmU^] 0 2 2 7 

[0 2 2 7] B L = <> L/ (7t 2 d L dW) (i!c2 5) 
l^ii^ttjE2 4l 



(5) #ffi¥7 - 2 3 0 0 7 5 (^jE) 

miEieiMmS^] 0 2 2 9 
[0 2 2 9] 

F02= {KD2) / (4 re jj dWdL) (I&26) 



